2000 Annual energy review. Energy in Europe, special issue January 2001 by unknown
2000 — 
ANNUALENERGY REVIEW 
UROPEAN 
OMMISSION European Commission 
Directorate-General for Energy and Transport 
2000 — ANNUAL ENERGY REVIEW 
JANUARY 2001 
Includes a CD-ROM with global 
energy balances and indicators 
for 135 countries in the world This publication was produced by ESAP SA, Brussels, for the Directorate-General for Energy and Transport and 
represents that organisation's views on energy facts and figures. These views have not been adopted or in any 
way approved by the Commission and should not be relied upon as a statement of the Commission's or the 
Directorate-General's views. 
The European Commission does not guarantee the accuracy of the data included in this report, nor does it accept 
responsibility for any use made thereof. 
The manuscript was completed on 15 October 2000 and is based on statistical data available on or before 
1 September 2000. 
A great deal of additional information on the European Union is available on the Internet. 
It can be accessed through the Europa server (http://europa.eu.int). 
Any comments and questions on this publication may be sent to:tren-info@cec.eu.int 
Cataloguing data can be found at the end of this publication. 
Luxembourg: Office for Official Publications of the European Communities, 2001 
ISBN 92-894-0497-3 
© European Communities, 2001 
Printed in Belgium 
PRINTED ON WHITE CHLORINE-FREE PAPER FOREWORD 
iX 
FOREWORD BY VICE-PRESIDENT de PALACIO del VALLE-LERSUNDI 
(RELATIONS WITH THE EUROPEAN PARLIAMENT, TRANSPORTAND ENERGY) 
Europe's dependency on imported energy sources continues to increase steadily: 
currently almost 50% of our energy is imported and dependency is forecast to reach 
70 % by 2030. Existing patterns of energy production and consumption are putting 
the environment at risk: energy production and consumption accounts for 80% of 
man-made greenhouse gases emissions. The energy sector operates in a newly com-
petitive market that needs constant monitoring to identify situations where inter-
vention is called for. 
To tackle the growing challenges the European Union will have to strive to develop 
new and radical approaches to energy policy. These will in turn require endorsement 
and support from all parts of society. In publishing a Green Paper on Security of 
Supply, the Commission is launching a debate on the need for a renewed commit-
ment from all stakeholders, including Member States, industries, and non-govern-
mental organisations, to achieve a secure and sustainable energy policy for future 
generations. 
Effective and workable solutions cannot be found in the energy sector alone. The 
transport sector has been identified as a pivotal sector in terms of its energy con-
sumption and increase in emissions. The Commission, with its decision to merge 
energy and transport policy in a unified Directorate-General, has led the way to a 
new lateral approach. The reactions to the autumn rise in crude oil prices provide us 
with yet another reminder and with further motivation for co-ordinated energy and 
transport policy. Other actions will be needed. Strengthening and accelerating the 
single market for electricity and gas will indeed remain a key objective for the 
Commission. The success of renewable energies in the open market needs to be pro-
moted more actively. 
2000 - Annual Energy Review FOREWORD 
The Annual Energy Review faces new challenges of its own. While answering the tra­
ditional needs of its established readership, adapting the Review to the contempo­
rary policy and market situation has always featured high on the agenda. If the 
Review has always paid attention to transport-related energy consumption, a care­
ful appraisal of the potential for further synergies between the energy and transport 
sectors is now necessary. 
Long-term policy objectives are pointless if they do not encompass the new geo­
graphical boundaries of the Union. All policy analyses and actions will need to take 
into account the enlargement of the European Union. This edition of the Annual 
Energy Review pays special attention to this and devotes a specific chapter to the 
candidate countries. 
The editors are exploring possible new areas for the Annual Energy Review, includ­
ing its format and content. In this context your ideas are welcome. All your com­
ments can be mailed to our electronic letterbox: tren-info@cec.eu.int. On our site, 
http://europa.eu.int/comm/dgs/energy_transport/index_en.html you will find 
more information on energy and transport markets and policies. I hope our old and 
new readers of the Annual Energy Review will have much productive reading in this 
volume. 
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ENERGY HIGHLIGHTS... 
... IN THE EUROPEAN UNION: 
• Energy consumption grew 1.9 % in 1998, mainly tracking strong economic performance (+2.9 %) 
since heating requirements were practically the same as in 1997. Indications suggest that the strong 
growth continued in 1999; 
• Over the 90's, final energy demand grew faster than overall use of primary energies, reflecting 
changes in the final energy mix and improved efficiency in power generation; 
• Natural gas continued growing robustly (4.3 %) in 1998, and renewable energies also showed a 
strong increase of 3.7 %. Solid fuel decline (-0.3 %) was not as pronounced as it had been earlier; 
• Indigenous production declined (1.1 %) for the second year in a row after the production peak of 
1996; 
• The increase in final energy consumption over the 90's was due to growth in transport and ter-
tiary/domestic sectors, in an almost fifty-fifty split, while overall industrial consumption remained 
practically unchanged; 
• Energy prices saw substantial ups-and-downs, tracking crude oil prices, which in late 1998 were 
around 10 dollars per barrel to reach over 30 dollars by March 2000; 
• Energy intensity improved 0.7 % annually over the 90's; 
• Carbon emissions in 1998 were 1 % above the 1990 benchmark. 
...AND IN THE WORLD: 
• Energy demand fell by 0.1 % in 1998 as a result of the Asian crisis and its extension to Latin America 
and CIS. It increased by 0.5% in the OECD region and declined by 0.7% in the non-OECD world; 
• Final energy demand was driven by transport and the tertiary-domestic sectors (where the poten-
tial for growth remains enormous in the developing regions) while industrial use remained stable; 
•The fuel mix is changing in favour of gas, but oil still remains predominant; 
• Privatisation, mergers and electricity reforms continued to restructure the world energy market; 
• Increasing contribution of Asia to world energy production; 
• OECD absorbed 80% of world interregional exchanges of energy; 
• World energy intensity improved by about 2.2% in 1997 and 1998; 
•Worldwide C02 emissions increased by 7% since 1990. 
7_S 2000 - Annual Energy Review INTRODUCTION  EXECUTIVE SUMMARY 
WORLD 
PRIMARY ENERGY CONSUMPTION DECLINED SLOWLY IN 1998 
• Between 1990 and 1998 world primary energy consumption grew 
by 1.3% per year on average. In 1998, for the first time since 1992, 
global energy demand fell as a result of the Asian crisis and its 
extension to Latin America and CIS. But regional trends differed 
substantially: 
• Energy needs continued to increase in the OECD area by 1.5% 
per year on average since 1990 but the growth rate slowed down 
to 1.2% in 1997 and only 0.5% in 1998; 
• In the non-OECD world, growth in demand was limited to 1.0% 
annually due to the significant decreases in Central and Eastern 
Europe (-2.3% per year on average) and the former USSR (-5.1%). 
In 1998, demand decreased by 0.7% following the fall of 2.0% 
which occurred in Asia; 
• Despite the difficult economic situation in 1998, demand grew 
rapidly in all developing regions since 1990: 5.5% in the Middle 
East, 3.9% in Latin America, 3.5% in Asia and 2.4% in Africa; 
• Structurally the weight of Asia increased substantially since 1980 
to represent in 1997 23.8% of world energy consumption against 
only 15.7% in 1980. On the contrary, the share of CIS declined 
from 15.5% to 9.2% and that of CEEC from 4.9% to 2.9%, while the 
share of the OECD as a whole decreased from 52.7% in 1980 to 
49.5% in 1998. 
INCREASING DEMAND IN TRANSPORT AND THE TERTIARY-DOMES-
TIC SECTOR WHILE INDUSTRY REMAINED STABLE 
• Final energy consumption by sector followed very different trends 
since 1980. 
• Energy consumption for transport increased steadily since 1980 
by about 2.0% per year in the OECD and by 2.6% in the non-OECD 
region, the share of OECD still being about 66% in 1997. The near 
future will be marked by two major elements: the increasing con-
tribution of transport in final energy demand (from 22.1 % in 1980 
to 26.2% in 1997) and sustained growth in emerging regions 
where the potential for development remained enormous (7.6% 
increase per year since 1990 in Asia, 5.7% in the Middle East and 
5.2% in Latin America). In contrast in CIS, which represented 10% 
of the world energy demand for transport in 1990, energy 
demand halved in only 8 years. 
• Energy consumption in the tertiary and domestic sector 
depends on climatic conditions and the rising share of services in 
economic activities. It increased on average by 1.5% since 1980, 
with a contrasting evolution between the OECD region (+0.9% 
per year) and the non-OECD region (+1.9% per year) caused by 
increasing living standards and growing urbanisation in emerg-
ing regions. Consequently, the share of the OECD region declined 
from 43% in 1980 to 40% in 1997. But this evolution was not uni-
form. Between 1990 and 1997, substantially warmer in the 
Western Hemisphere, energy consumption by the tertiary-
domestic sector increased faster in the OECD region (+1.7% per 
year on average) than in the rest of the world (+1.0%). 
• Energy consumption by industry was at the same level as in 
1980 and still 5.9% below the peak reached in 1988. Even though 
this is the consequence of the sharp decline in CEEC and CIS, the 
long-term evolution also reflects the efforts made by industry to 
reduce specific energy consumption. Although consumption 
declined in the OECD region by 0.9% on average per year since 
1980, it grew by 0.7% in non-OECD regions, pushed by rapid 
industrial development over the last 20 years. The non-OECD 
share rose from 52% in 1980 to 59% in 1997. The growth was 
spectacular in Asia, driven by China and South East Asia, reaching 
3.9% per year on average since 1980. It was followed by the 
Middle East with 2.7% per year on average and by Latin America 
with 2.5%. In 1997, Asia, excluding Japan and New Zealand, 
absorbed 32% of world energy consumption for industry. 
THE FUEL MIX IS CHANGING IN FAVOUR OF GAS, BUT OIL STILL 
REMAINS PREDOMINANT 
• Oil remains the predominant energy source, keeping its share of 
37% since 1990. Oil demand accelerated significantly since 1995 
even though oil consumption in 1998 was lower than anticipated 
largely because of the recession in Southeast Asia. Consequently 
crude oil prices of around 17$/bbl at the beginning of 1998 
declined regularly to reach about 10$/bbl in December. These low 
oil prices reinforced the competitiveness of oil products in all mar-
kets. Developing regions - Asia, Latin America, Middle East and 
Africa - which increased their share of world oil consumption from 
25.1% in 1990 to 34.0% in 1997, propelled oil consumption. The 
near future will be marked by the increasing contribution of trans-
port in final demand, sustained by the enormous potential for 
development in the emerging regions; 
• Since 1990, natural gas consumption has grown faster than over-
all energy consumption despite the limited growth registered in 
1997 and 1998, following major increases in 1995 and 1996. This 
resulted from warm climatic conditions in the Western Hemisphere 
and continuous decline in the CIS and CEEC. In recent years the 
bulk of increased consumption arose from power generation that 
increased by 2.3% per year on average since 1990. The gas share 
stagnated in final energy demand as consumption declined by 
1.7% in 1998 given the improved competitiveness of oil products. 
Gas demand accelerated in developing countries, mainly in Asia 
(+8.9% per year on average since 1990), in the Middle East (+7.1%) 
and Latin America (+6.2%), but also in the European Union (+4.5%); 
• Solid fuels have been steadily losing market shares since 1990, 
principally in the European Union. This trend was substantially rein-
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forced in 1998 by the marked decline (-3.1 %) in the consumption of 
solid fuels. Consumption, increasingly concentrated in the power 
sector, occurred close to the main producers. Asia, in particular, 
absorbed 39.4% of the world consumption in 1998 against 32.7% in 
1990 in spite of the set-back by 6% of Asian consumption in 1998; 
• The carbon-free energy sources (nuclear and renewables) 
increased by 1.9% per year on average since 1990. The bulk of bio-
mass production and consumption concerned non-commercial 
uses mainly located in Asia (52% of total biomass production), 
Africa (21%), NAFTA (9%) and Latin America (8%). Since 1980, the 
contribution of biomass to world energy production has remained 
stable at about 11%. Low fossil fuel prices continued to constrain 
development of the world's renewable energy sources dedicated 
to commercial uses. Nevertheless wind energy experienced some 
of the strongest growth among the renewable energy sources, the 
top five markets being located in Germany (2874 MWe installed), 
the United States (1927 MWe), Denmark (1450 MWe), India (968 
MWe) and Spain (834 MWe). 
PRIVATISATION AND ELECTRICITY REFORMS CONTINUED APACE IN 
1998 
• Electricity is - and is likely to remain - the fastest growing compo-
nent of final energy demand. Electricity's share in final energy con-
sumption increased by about 40% since 1980, from 11.4% to 15.8%. 
In the OECD region, electricity demand showed strong growth 
since 1980 at 2.7% per year on average in contrast to 0.7% annual 
growth in total final energy demand. Electricity consumption in the 
rest of the world grew by 3.9% per year since 1980 although total 
final demand increased by only 1.6%. Since 1990, electricity gener-
ation increased by 2.1% per year world-wide: 
• Nuclear production increased fastest even though capacity 
increased by only 7% since 1990. Historically the first slow down 
of nuclear production was registered in 1997 due to power plant 
closures in the United States and Canada. Even though the per-
formance of nuclear reactors improved worldwide, the prospects 
for increased reliance on nuclear power for electricity generation 
are dimming. Public concern about the safety of nuclear reactor 
operations, plant decommissioning and the disposal of nuclear 
waste makes the ordering of new nuclear facilities difficult; 
• Hydro production continued to increase, with major develop-
ments in Asia and Latin America; 
• Since 1993 the contribution of thermal generation has acceler-
ated, meeting more than 70% of incremental production. In 1997 
it contributed as much as 96% of additional production due to 
the slowdown of nuclear output. Solid fuels dominated power 
station fuel consumption, with a major predominance in produc-
ing countries (United States, China and CIS) where its use 
increased steadily. Gas use has more than doubled since 1980, 
and this trend will be accentuated with the increasing contribu-
tion of Independent Private Producers (IPPs) based on gas com-
bined cycle units. 
• Privatisation and electricity reform measures continued apace in 
1998. Central and South America have led the developing world 
in the privatisation of electricity and implementation of electrici-
ty reform. In 1998 Brazil followed the path, commenced first by 
Chile and later by Argentina, in selling off state-owned electricity 
assets to the public. Both South Korea and Thailand are under-
taking greater market reform of their electricity sectors. The pace 
of foreign investment in developing nations' electricity sectors 
hinged strongly on the implementation of electricity reform and 
the application of transparent and consistent regulatory and 
investment policies. 
INCREASING CONTRIBUTION OF ASIA IN WORLD ENERGY PRODUC-
TION: 
• World primary energy production increased since 1980 by about 
1.5% year. In the last four years production jumped by 1.8% per 
year on average in line with surging demand. Even in 1998, pro-
duction continued to grow by 0.7% to restore stocks. The major 
contribution came from crude oil (+73 Mtoe) supported by low 
international oil prices, followed by natural gas (+28 Mtoe) and 
non-fossil fuels (+26 Mtoe) while solid fuel production decreased (-
61 Mtoe) to retrieve a level of production comparable with that of 
1990; 
• In 1998, the major developments were located in oil producing 
regions: the Middle East and Latin America. In contrast energy pro-
duction diminished in Western Europe (mainly of hydrocarbons) 
and in Asia, where the reduction concentrated only on solids; 
• Since 1990, OECD production has grown by 1.5% per year, against 
1.1% in the non-OECD region. Major gains occurred in the EFTA 
region (+6.6% per year since 1990), Latin America (+5.2%), OECD 
Pacific (+4.0%) and the Middle East (+3.7%); 
• The 1990's were marked by substantial cutbacks of energy pro-
duction in CEEC and CIS countries. Since 1990 CIS energy produc-
tion has declined by 28% and by 17% in CEEC; 
• The main energy producer in 1998 remained the NAFTA region 
with about 23% of total world energy production, followed by Asia 
with 21%, the Middle East with 13%, the CIS with 12% and Western 
Europe with 10%. 
OECD ABSORBED 80% OF WORLD INTERREGIONAL EXCHANGES OF 
ENERGY: 
• The European Union remains by far the largest net energy 
importer with a steady annual growth of 2.5% since 1985, reaching 
a peak of 723 Mtoe in 1998. NAFTA is the second ranking with a 
growth rate of about 13% per year on average since 1985. The 
OECD Pacific region is the third ranking with a relative stable level 
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since 1980; 
•In 1998, the OECD absorbed about 80% of world inter-regional net 
exchanges but all these exchanges represented only 18% of total 
world energy consumption - the same share as in 1980; 
• Asia continuously increased its imports starting from a negligible 
level in 1980 to reach 270 Mtoe in 1998,35 Mtoe below the peak 
reached in 1997. As a result of recent trends, Asia will rapidly 
become the second largest importer of energy amongst the main 
world regions; 
• Net exporters remained,traditionally,the Middle East (893 Mtoe in 
1998), Africa (350 Mtoe), CIS (283 Mtoe) and EFTA (164 Mtoe), all 
four mainly exporters of hydrocarbons; 
•Oil accounted for 81% of interregional energy exchanges in 1998, 
natural gas for 12% and solids for 7%; 
• OPEC continued to dominate the oil market and Russia accounted 
for 42% of natural gas trade in 1998. 
WORLD ENERGY INTENSITY IMPROVED BY ABOUT 2.2% IN 1997 
AND 1998 
• World energy intensity improved by about 0.8% per year between 
1990 and 1994, remained stable between 1994 and 1996, but 
improved by 2.3% in 1997 and 2.2% in 1998; 
• OECD regions with the lowest energy intensity improved their 
performance marginally (-0.6%) since 1990 despite marked 
improvement in 1997 and 1998:2.1% and 1.8% respectively. In the 
OECD Pacific region energy intensity increased by 0.4% per year 
since 1990 due to the difficult economic situation in Japan; 
•The rest of the world was characterised by a substantial reduction 
of energy intensity (-1.8% per year on average since 1990) despite 
the substantial increase in CIS (+2.1% per year) and in the Middle 
East (+2.4% per year). Asia experienced the major improvement 
since 1990, at about 3.0% per year on average. 
WORLDWIDE C02 EMISSIONS INCREASED BY 7% SINCE 1990 WHILE 
EUROPEAN UNION EMISSIONS STABILISED 
• Worldwide emissions of C02 increased steadily by 1.4% per year 
during the 1980's and by 0.9% per year since then, leading to a 
global increase by 7% in 1998 compare to the 1990 level; 
• Since 1990, CO2 emissions have been increasing in almost all 
regions in the world, in some cases by more than 5% per year (Asia 
and Middle East) - with the exception of former Centrally Planned 
Economies due to the drastic reduction of energy consumption 
observed in these countries since 1990; 
• The European Union (+0.2% per year) was the best performer 
amongst industrialised regions. It benefited from energy efficiency 
and carbon intensity improvements as the climatic conditions of 
1990 and 1998 were similar. At the same time C02 emissions 
increased by 12% in the OECD Pacific region, 13% in the NAFTA 
region and 18% in EFTA since 1990; 
• C02 emissions from power generation represented about 34% of 
total world emissions in 1997 against 28% in 1980. In contrast the 
contribution from industry declined from 26% in 1980 to 17% in 
1997; 
• C02 emissions per capita showed a reduction of 0.6% a year on 
average since 1990 at the world level and carbon intensity declined 
steadily, the main improvement being observed in the tertiary-
domestic sector (-11% since 1990) and in industry (-7%). 
EUROPEAN UNION 
SINCE 1995 CHANGES IN ENERGY CONSUMPTION WERE RELATED 
TO GDP GROWTH 
• In 1998, with climatic conditions similar to those of 1997, final 
energy demand increased by 1.6% as a response to the 2.9% 
growth of GDP. 
• With the exception of solid fuels, that declined by 8.8% inline with 
the average reduction observed since 1990, all the other fuels expe-
rienced rising consumption in 1998: heat by 1.1%, oil products by 
1.5%, electricity by 2.5%, natural gas by 2.8% and renewable ener-
gy sources by 3.3%; 
• Since 1990, final energy demand has increased on average by 
1.2% per year while GDP increased by 1.7% - implying an elasticity 
of about two thirds. But excluding the induced effects of the 
German reunification, final energy consumption increased in the 
European Union at the same rate as GDP; 
• Since 1994, industrial consumption of energy has grown at 1.1% 
per year on average while industrial production has increased by 
2.9% on average. Energy intensity of industry fell by 2.7% in 1997 
and 3.6% in 1998. This was a consequence of new investment gen-
erated by the high level of economic activity, higher capacity utili-
sation rates and continued development of small to medium-sized 
enterprises dedicated to high value-added products. Significant 
differences exist between Member States and the greater improve-
ments of energy intensity occurred with sustained industrial pro-
duction growth; 
• Transport energy demand grew between 1985 and 1998 at an 
average annual rate of 3.0% but, in the period 1990-98, growth 
remained limited to 2.1% per year despite jumps of 2.8% in 1996 
and 3.4% in 1998. In 1998, transport energy demand represented 
31.6% of total energy demand compared with only 24.6% in 1985. 
Between 1985 and 1998 transport contributed 78% of the total 
increase of final energy demand. But since 1990 it contributed only 
54% of the total increase, the rest being absorbed by the tertiary-
domestic sector. Since 1994 energy demand grew more slowly 
than before and the energy intensity, measured against GDP, sta-
bilised; 
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• Energy consumption in the domestic and tertiary sector increased 
by 0.6% annually on average since 1985, but by 1.4% per year since 
1990 which experienced similar climatic conditions to those in 
1998. Demand increased under the pressure of continual increases 
of specific uses (electrical appliances...) and living standards (cen-
tral heating and house size). Year-to-year changes of energy 
demand in this sector continue to be strongly tied to the weather. 
In 1998, energy consumption increased by 1.4% while degree-days 
grew by only 0.6%; 
• Gross inland consumption was 9.0% higher in 1998 than in 1990 
while GDP showed 14.8% growth, indicating a 5.1% energy intensi-
ty improvement since 1990, or about 0.7% per year. 
NATURAL GAS DEMAND GREW THE FASTEST OF THE FOSSIL FUELS 
•Natural gas demand increased by about 4.5% per year on average 
since 1990, demonstrating continuous growth. Increases were 
spectacular in the three main markets:+104% in the power sector, 
+32% for the tertiary-domestic sector and +16% in industry. In 
1998, sustained by low energy prices and economic growth, gas 
consumption increased by 4.3%, of which+7.8% was in power gen-
eration and +2.8% in final demand. Resource availability, govern-
ment energy and environmental policy, and infrastructure develop-
ment all favour increased use of natural gas; 
• Due to low oil prices on the international market, oil consumption 
increased by 2.3% in 1998. Since 1990, all the increase in oil prod-
uct consumption, about 56 Mtoe, was concentrated on transporta-
tion fuel (including kerosene) and feedstocks. Other changes were 
more marginal, with the energy branch (+5 Mtoe) compensating 
for the limited reduction which occurred in the power generation 
sector (-3 Mtoe) and the more marked decline in industry (-6 Mtoe). 
Consumption by the tertiary-domestic sector remained flat. 
Consequently the European oil market became increasingly cap-
tive to specific markets (transport and petrochemicals) reaching 
62% of total oil demand in 1998; 
• Solid fuels steadily lost major market shares in all markets 
between 1990 and 1997. In 1998 the rebound in power generation, 
due to the increased contribution of thermal units, compensated 
the continuing decline in final use where solid fuels represented 
only 4.5% of total energy consumption in 1998 against 12.3% in 
1985. Total solid fuel consumption is now 26% lower than in 1990 
with major declines in Germany and the United Kingdom, the two 
main producers, where the reduction reached 35%. 
• Electricity consumption continued to grow more rapidly than final 
demand, at about 1.8% per year on average since 1990. Electricity's 
share reached 29% in industry and 26.2% in the tertiary-domestic 
sector although the development of new applications was com-
pensated by the introduction of more energy-efficient equipment 
to replace obsolete appliances. Electricity growth was largely dri-
ven by the tertiary sector. In 1998, with similar climatic conditions 
to those in 1997, industrial demand grew by 2.4%, domestic 
demand by 2.3% and services by 3.4%; 
• In 1998, for the first time since nuclear power was exploited in the 
European Union, both installed capacity and generation fell - by 
respectively 0.7% and 1.4%. Possible expansion of nuclear capacity 
is now limited to France (but without any specific projects at pre-
sent), with a de facto moratorium on new ordering in all other EU 
countries. Additionally a progressive phase-out of the nuclear con-
tribution was decided in Germany in early 2000. Consequently it 
will be difficult for nuclear to continue to cover 40% of total EU 
incremental electricity production as it has since 1990. Thermal 
electricity production jumped by 4.8% in 1998 to compensate for 
the contraction of nuclear generation, contributing 80% of incre-
mental generation, and renewables 20%. In the near future, as the 
prospects both for new nuclear capacity and for hydro are strongly 
limited, incremental generation requirements will be mainly cov-
ered by thermal unitsand renewables; 
• The opening of European electricity markets through the EU 
Directive in February 1999 was the first stage of a three-part 
process to liberalisation. Led by the United Kingdom, several 
European countries have opened their markets more quickly than 
required, introducing important electricity reforms. To varying 
degrees these reforms have reduced government oversight and 
increased the role of market forces in balancing electricity supply 
and demand. The United Kingdom first began to privatise its elec-
tricity industry in 1990 and completed the final phase of privatisa-
tion in 1996. 
INDIGENOUS PRODUCTION PEAKED IN 1996 
• Indigenous production of primary energy declined by 1.1% in 
1998, continuing the trend begun in 1997 after the peak registered 
in 1996; 
• Oil production showed an average annual increase of 6.4% 
between 1990 and 1995, driven by the application of more efficient 
and economical methods for offshore exploitation and reached a 
new peak in 1995. In 1996 and 1997 production remained stable 
but again reached a new peak in 1998. Oil import dependency 
declined from 80% in 1990 to 75% in 1998; 
•The recent increase in natural gas production was impressive, with 
a rise of 5.4% per year on average between 1990 and 1996. This 
trend was mainly sustained by the United Kingdom, the largest 
European gas producer in 1996, which has doubled its production 
since 1990; and by the Netherlands, which played the role of swing 
producer with its major Groningen gas field, characterised by very 
low production costs. In 1997 and 1998, faced with declining 
European demand due to warmer weather conditions, the 
Netherlands played this swing role by reducing gas production by 
about 11 % and 5% respectively. At the European level, gas produc-
tion declined by 3.5% in 1997 and only 0.4% in 1998. Gas import 
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dependency remained almost stable at 41% despite the rapid 
increase of consumption since 1990; 
• Solid fuels output declined faster and faster until 1995 with a 
reduction of about 45% since 1990, with production both of steam 
coal and lignite falling at similar rates. Solid fuel import dependen-
cy increased from 29% in 1990 to 45% in 1998; 
•Thanks toan improving utilisation rate of its capacity - one of the 
best performances in the world - nuclear production grew faster 
than gross inland consumption until 1997, adding to energy self-
sufficiency. But it slowed down in 1998, given the closure of some 
units. As no new plant commissioning is expected in the near 
future, the share of nuclear will diminish - opening the door for 
additional use of imported fossil fuels; 
• The contribution of renewable energy sources continued to grow 
rapidly, 3.5% per year on average since 1990, even though some 
jumps (as in 1997) were due to statistical changes in some Member 
States. The contribution of renewable energy sources represented 
11.3% of total primary energy production and 5.9% of gross inland 
energy consumption in 1998; 
• Total energy import dependency remained unchanged at around 
48% since 1990 even though it increased by 2.0% in 1997 and 2.4% 
in 1998. The overall net import of energy was 723 Mtoe in 1998, and 
had increased by 1.5% per year on average since 1990. 
ENERGY CONSUMER PRICES DECLINED IN 1998 
•The turn of the millennium witnessed strong up and down move-
ments in crude oil prices, with tripling of prices in 18 months; 
• Overproduction related to the Asian economic crisis depressed oil 
prices on international markets in 1998; 
• Oil product prices in the EU market declined substantially in 1998: 
-3.7% for unleaded gasoline, -6.0% for diesel, -14% for heating oil 
and -17% for heavy fuel oil. The level of reduction directly depend-
ed upon the share of excise duties and taxes in product prices; 
• Natural gas prices declined by 6.5% in industrial markets and by 
1.3% in the heating market; 
• Electricity prices decreased by 3.5% on industrial markets and by 
2.1% for tertiary-domestic uses as a result of increasing competi-
tion between producers and declining fossil fuel prices; 
• Compared to the prices of the main competitors inside the OECD, 
European energy prices for industry cannot compete with those of 
the United States, with price differences of between 27% to 36%. 
This price comparison was, and remains, even more unfavourable 
compared to non-OECD regions. 
ENERGY INTENSITY IMPROVED BY 0.7% PER YEAR SINCE 1990 
• Overall energy intensity improved by 0.7% per year on average 
between 1990 and 1998, being favourably influenced by the 2.8% 
improvement in 1997. The comparison between 1990, 1997 and 
1998 is particularly pertinent as these years were characterised by 
similar weather conditions; 
• Intensity improvements in industry since 1990 (-1.8% per year on 
average) and power generation (-0.6% per year on average) were 
the main drivers in reducing the overall energy intensity. 
Technological improvements are increasingly becoming the dri-
ving force for energy saving in both industry and the power sector; 
• On the other hand, the energy intensity of the tertiary-domestic 
sector decreased slowly since 1990 (-0.3% per year on average). The 
increasing commercial and services floor area and the growing 
number of households, combined with the reduced incentives to 
use energy rationally, together offset much of the gains provided 
by technological improvements; 
• Although the energy intensity of the transport sector still 
increased by 0.3% per year on average in the period 1990-98, the 
first signs of stabilisation appeared in 1993. Energy intensity fell by 
2.5% in 1995 and has remained stable since then. Initial analysis 
suggests this improvement is associated with the improved effi-
ciency of new vehicles, in particular passenger cars, and better 
management of traffic flows. 
C02 EMISSIONS IN 1998 WERE 1 % ABOVE THE 1990 LEVEL 
• With weather conditions in 1998 similar to those in 1997 and 1990 
C02 emissions increased by 1.9% in 1998 to reach a level 1% above 
that of 1990. In the period 1990-98, C02 emissions increased by 
0.1 % per year on average. This resulted from three main factors: the 
continuous improvement of technologies reducing specific energy 
consumption; the growing contribution of non-fossil fuels, mainly 
nuclear together with some wind energy and biomass;and greater 
penetration of natural gas both for power generation and in final 
markets in substitution of solid fuels and oil products; 
• Within the final demand sectors, transport was the only one with 
steadily increasing emissions since 1990 (+18% including airtrans-
port). The contribution of this sector grew from 24% in 1990 to 28% 
in 1998. The tertiary-domestic sector stabilised its emissions, whilst 
industry provided the largest fall in C02 emissions since 1990 (-
12.3%). Power generation remained the largest sector in term of 
emissions although they have fallen by 3% since 1990. 
• In 1998 incremental emissions came from the power sector (37 
million tons of C02), and transport (30 million tons of C02), partly 
compensated by the reduction in industry (11 million tons of C02). 
This important increase in emissions from the power sector - as a 
consequence of the first reduction of total EU nuclear capacity -
clearly underlined the implications of this new trend. 
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The World is divided into the following regions: 
EUROPEAN UNION  BALTIC STATES 
Austria, Belgium, Denmark, Finland, France, Germany, Greece, 
Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, 
Sweden and the United Kingdom; 
EFTA 
Iceland, Norway and Switzerland; 
NAFTA 
Canada, Mexico and the United States of America; 
OECD PACIFIC 
Australia, Japan and New Zealand; 
OTHER OECD COUNTRIES 
Include EFTA, NAFTA, OECD Pacific regions and Turkey; 
Estonia, Latvia and Lithuania; 
CIS 
Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, 
Moldova, Russia, Tajikistan, Turkmenistan, Ukraine and 
Uzbekistan; 
AFRICA 
North Africa (Algeria, Egypt, Libya, Morocco and Tunisia) and 
Sub-Saharian Africa including all other African countries; 
MIDDLE EAST 
Bahrain, Israel, Iran, Iraq, Lebanon, Kuwait, Oman, Qatar, Saudi 
Arabia, Syria, United Arab Emirates and Yemen; 
ASIA 
Rem :The new members (Czech Republic, Hungary, Poland and 
South Korea) are still considered in their original region to 
respect the coherence of the analysis; 
CENTRAL AND EASTERN EUROPE 
Albania, Bulgaria, Czech Republic, Hungary, Poland, Romania, 
Slovakia and former Yugoslavia; 
China, Newly Industrialising Economies (Hong Kong,Singapore, 
South Korea and Taiwan) and all other Asian countries not 
included elsewhere and the Pacific islands; 
LATIN AMERICA 
Brazil, Venezuela and all other Central and South American 
countries. 
Data cover the period from 1980 to 1998 for the OECD Countries and up to 1997 for all non-OECD Countries. 
Data for 1998 in non-OECD Countries are shown wherever provisional figures were available. 
iX  2000 - Annual Energy Review INTRODUCTION  SOURCES AND METHODS 
FOLLOWING SOURCES ARE USED: 
ENERGY DATA 
• Statistical Office of the European Communities (SOEC) for 
EU statistics; 
• International Energy Agency (IEA) for OECD statistics 
(non-EU countries), non-OECD statistics. 
• PlanEcon for additional energy statistics on CEI and CEEC. 
• Olade for additional energy statistics on Latin America. 
• United Nations for biomass and generating capacities sta-
tistics. 
• ESAP (Belgium) for generating capacities. 
• Energy Information Administration, US Department of 
energy for provisional data for 1998 in non-OECD coun-
tries 
• BP Statistical Review of World Energy for provisional data 
for 1998 in non-OECD countries; 
Data for non-OECD Countries should be used with caution. 
Comparisons between series of absolute values are only 
indicative. 
The editor is pleased to acknowledge the support and con-
tribution of the International Energy Agency. The IEA, an 
autonomous body within the framework of the 
Organisation for Economic Cooperation and Development, 
provides a large share of the statistics presented here - for 
OECD Member countries other than the European Union 
and for non-Members throughout the world. 
PRICE DATA 
• IEA for all average price fuels in the European Union's 
countries 
• European Commission Directorate General for Energy and 
Transport for oil price statistics; 
MACROECONOMIC AND POPULATION DATA 
• Eurostat for European Union 
• United Nations, World Bank, IMF and Planecon for the rest 
of the world. 
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A FEW WORDS ON METHODOLOGY AND DEFINITIONS ARE NECESSARY. 
GENERAL  EUROPEAN UNION 
• Primary hydro-electricity production is considered in 
terms of net calorific value (1 GWh = 86 toe) and primary 
nuclear production is calculated as fuel equivalent to pro-
duce the same amount of electricity in a power station with 
a thermal efficiency of 33%. 
• Biomass data for OECD Countries (excluding European 
Union Member States) correspond to what the IEA shows in 
its energy balances under "Other Solid Fuels'.' Data for all 
non-OECD Countries correspond to IEA and UN data under 
the designation of "Vegetal Fuels'.' These data have been 
deeply revised for the present edition. In the case of the 
European Union see below. 
• Primary heat (geothermal energy) is considered as being 
exclusively used for power generation. Heat shown in the 
final demand section is exclusively derived from other fuels 
(power generation and district heating). In the case of the 
European Union see below. 
• In the World Summary Energy Balance, gross energy 
consumption corresponds to the total primary energy 
consumed including quantities delivered to marine 
bunkers. Total final energy consumption (TFEC) does not 
include any quantities used for non-energy purposes. 
• Energy intensity is defined as the ratio of energy con-
sumption to an economic activity indicator. In the case of 
total energy intensity, the ratio is between the Gross Inland 
Consumption and GDP. 
• C02 emissions are given only on an indicative basis and 
were calculated using common emission factors across all 
countries. At world level, C02 emissions resulting from 
bunker fuels were included in the tables similarly to those 
resulting from fuels sold to airline transport. 
• The SOEC energy balance now available includes addi-
tional information on renewable energy sources (bio-
mass, solar, wind and geothermal). The data related to 
renewable energy sources are available since 1985. This 
limits the analysis for Member States to the period 1985-
1995 to ensure consistency in the times series. 
• Data for Germany include both the former West Germany 
and the former German Democratic Republic. 
More detailed definitions are shown in SOEC and IEA 
publications. 
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ADDITIONAL INFORMATION ABOUT THE PRINCIPAL SOURCES 
The mission of the Energy Unit of Eurostat is to provide the 
European Union with a high-quality statistical service in the 
field of energy. In particular, the actions implemented by 
the Unit aim to: 
1. Provide the European Commission with the harmonised, 
reliable and relevant statistical information needed to 
define, implement, follow and evaluate the Commission 
policies in the energy sector. 
2. Provide the EU institutions, national administrations, 
enterprises, professional associations and EU citizens 
with high quality statistical services and products in the 
field of energy. 
3. Improve the national statistical systems of the Member 
States in the field of energy. 
4. Assist Candidate Countries in developing and harmonis-
ing their national statistical systems in accordance with 
EU standards in the field of energy statistics. 
Eurostat collects statistics on energy from the Member 
States and the Candidate Countries. Statistics of the flows 
of energy commodities are collected on an annual and 
monthly basis. Price statistics are also collected. These sta-
tistics are available in both paper and electronic formats 
from the Eurostat Data Shops. 
The Paris-based International Energy Agency was founded 
in 1974, in the wake of the first oil-shock. Its core mission is 
to promote the security of energy supplies at reasonable 
prices. Its 25 member countries include most of the world's 
industrialised democracies, including all 15 members of the 
European Union.The IEA is convinced that energy security 
is best served where markets are both free and transparent. 
To that end, the Agency has developed an authoritative sta-
tistical service on global energy supply and demand. 
The lEA's Energy Statistics Division gathers basic energy 
data from national administrations, from international and 
regional organisations and from an extensive network of 
industry officials, experts and consultants. Data from more 
than 140 countries and regions are published in Energy 
Statistics of OECD Countries and Energy Statistics of non-
OECD Countries,and in Energy Balances for both OECD and 
non-OECD countries. The IEA also publishes yearly com-
pendia of statistics on coal, natural gas, oil and electricity, 
and a book on worldwide C02 emissions. 
Most IEA data are available on diskettes or CD-ROM or 
over the Internet. For more information, call the lEA's 
Energy Statistics Division at (33) 1 40 57 66 25 or fax to 
(33) 1 40 57 66 49. The lEA's World Wide Web site is at 
http://www.iea.org 
The results of specific projects implemented within the 
Member States (renewables, co-generation, energy efficien-
cy, energy consumption in households/services) and the 
Candidate Countries are also available from the Eurostat 
Data Shops. 
For further information contact the Eurostat Data Shop net-
work or visit us on the Internet (http://europa.eu.int/euro-
stat.html). 
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WORLD: Major trends (1980-1998) 
• Total gross energy consumption stable in 1998 as a consequence of the East Asia economic crisis 
• Final energy consumption, driven by transport and domestic sectors, increased by 1.2% annually since 1980 
• World primary energy production marked by a 28% reduction in CIS since 1990 
• World energy production still dominated by oil, representing 37% of energy production since 1990 
• NAFTA region contributed 23% of world primary energy production, just ahead of Asia 
• Market share of OPEC Increased steadily since 1990 to meet 42% of world oil production in 1998 
• Depressed oil prices despite efforts by OPEC to manage production 
•The share of developing regions in gas production reached 26% in 1998 against 11% in 1980 
• Major development of gas infrastructure all around the world 
• Solid production, driven by the United States and China, accounted for 23% of world energy supply 
• Prospects for an Increased nuclear contribution are dimming, even in developing countries 
• Contribution of biomass to world energy production remained stable at 11 % since 1980 
• Electricity's share in final energy consumption increased by about 40% since 1980 
• World power market characterised by privatisation, liberalisation, trade and foreign investment 
• Power production remained largely dominated by thermal production that reinforced its share in the last two years 
• Inputs for electricity generation increasingly dominated by solid fuels 
• Refinery capacities, after major restructuring, increased again all over the world since 1995 
• OECD continued to represent more than three-quarters of world GDP 
• World energy consumption per capita stable but Asia grew by 46% since 1980 
• World energy intensity improved on average by 1.0% per year since 1980 
•World C02 emissions grew by 7% since 1990 but European Union emissions stabilised 
•The share of C02 emissions from power generation and transport reached 56% in 1997 against 48% in 1980 
•The OECD absorbed about 80% of world interregional exchanges of energy of which 81% were covered by oil 
ENERGY OUTLOOK 
Total gross energy consumption stable in 1998 as a consequence of 
the East Asia economic crisis... 
Total gross energy consumption in the world as a whole increa­
sed by about 1.5% per year from 1980 to 1998, but by only 1.3% 
annually since 1990. In 1998, for the first time since 1982, energy 
demand contracted at the world level. The economic crisis in East 
Asia, which began in the summer of 1997 and continued to dee­
pen into the winter of 1998 with some extensions to Latin 
America and CIS, was the main cause. Energy consumption grow­
th in Asia, the most buoyant region over the last fifteen years, 
decreased by 2%. 
Energy developments since 1980 are characterised by faster 
growth in the non-OECD area during the 1980's (2.7% per year 
against 0.9% per year In the OECD) driven by the Middle East 
(+6.0% per year on average), Asia (+4.2%) and Africa (3.3%). 
However, while the OECD area continued to increase its energy 
needs by 1.5% per year on average since 1990, the non-OECD 
world had a slower growth in demand limited on average to 1.0% 
annually. This drop in non-OECD demand resulted from the signi­
ficant decreases in Central and Eastern Europe (-2.3% per year on 
average) and the former USSR (-5.1% per year on average). These 
falls were just about compensated by the buoyant demand in the 
Middle East (+5.5% per year on average), Latin America (+3.9%) 
and Asia (+3.5%). Since 1990 total gross energy consumption has 
been greatly affected by developments in the region comprising 
the CIS and Central and Eastern countries. In 1990 they represen­
ted about 20% of world energy consumption. Since then energy 
demand in this region has fallen by 31% with the major contrac­
tion in CIS (-35%), while energy consumption in the rest of the 
world Increased by about 20%. Consequently world energy 
consumption grew by only 10% since 1990. The future evolution 
of world gross energy consumption will be heavily influenced by 
the restructuring of the economies of both the CIS and the Central 
and Eastern region. In time these should lead to the resumption 
of industrial growth and of these economies as a whole with, as a 
consequence, increasing consumption of energy. 
Structurally, the share of Asia has increased substantially since 
1980 to represent 23.8% of world consumption in 1998 against 
only 15.8% in 1980. On the other hand, the share of CIS declined 
from 15.5% to 9.2%, and that of Central and Eastern Europe from 
4.9% to 2.9%; while the contribution of the OECD as a whole to 
world energy consumption decreased from 52.9% in 1980 to 
49.5% in 1998. The European Union represented about 15% of 
world consumption, a stable share since 1990. 
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TOTAL GROSS INLAND ENERGY CONSUMPTION ¡TOTAL BY REGION 
Mtoe  1980  1985  1990  1995  1996  1997  1998  85/80  90/85  96/90  97/96  98/97 
Annual % Change 
World 
Bunkers 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
of which (%) 
European Union 
OECD 
7300.6 
109.0 
1281.9 
1240.8 
41.1 
2565.2 
2103.6 
430.4 
354.3 
1131.9 
285.8 
133.1 
1150.2 
289.1 
17.0 
52.7 
7817.8 
89.1 
1285.9 
1240.8 
45.1 
2577.8 
2086.5 
452.4 
369.6 
1272.4 
350.3 
191.4 
1377.9 
303.5 
15.9 
49.4 
8708.0 
102.8 
1366.7 
1318.1 
48.6 
2851.4 
2258.8 
540.1 
333.0 
1347.8 
396.8 
239.0 
1730.3 
340.2 
15.1 
48.4 
9226.0 
105.5 
1414.3 
1363.5 
50.8 
3124.4 
2454.2 
608.0 
280.9 
963.5 
448.5 
317.0 
2174.1 
397.7 
14.8 
49.2 
9504.2 
103.1 
1463.7 
1412.7 
51.0 
3210.7 
2514.1 
628.9 
295.4 
937.2 
455.7 
335.5 
2281.9 
421.1 
14.9 
49.2 
9632.3 
103.7 
1462.5 
1409.5 
52.9 
3273.0 
2562.0 
639.8 
286.9 
900.9 
472.5 
355.3 
2334.3 
443.2 
14.6 
49.2 
9621.3 
105.1 
1490.3 
1435.6 
54.7 
3268.7 
2564.0 
632.3 
276.5 
885.1 
478.8 
367.2 
2286.6 
463.0 
14.9 
49.5 
1.4% 
-4.0% 
0.1% 
0.0% 
1.9% 
0.1% 
-0.2% 
1.0% 
0.8% 
2.4% 
4.2% 
7.5% 
3.7% 
1.0% 
-1.4% 
-1.3% 
2.2% 
2.9% 
1.2% 
1.2% 
1.5% 
2.0% 
1.6% 
3.6% 
-2.1% 
1.2% 
2.5% 
4.5% 
4.7% 
2.3% 
-0.9% 
-0.4% 
1.5% 
0.0% 
1.1% 
1.2% 
0.8% 
2.0% 
1.8% 
2.6% 
-2.0% 
-5.9% 
2.3% 
5.8% 
4.7% 
3.6% 
-0.3% 
0.3% 
1.3% 
0.6% 
-0.1% 
-0.2% 
3.8% 
1.9% 
1.9% 
1.7% 
-2.9% 
-3.9% 
3.7% 
5.9% 
2.3% 
5.3% 
-1.5% 
0.0% 
-0.1% 
1.4% 
1.9% 
1.9% 
3.3% 
-0.1% 
0.1% 
-1.2% 
-3.6% 
-1.7% 
1.3% 
3.3% 
-2.0% 
4.4% 
2.0% 
0.6% 
(1) Including Baltic countries for statistical reasons 
Gross Energy Consumption by Region 
.-'-fik Λ 
Latin America 
Asia 
Middle East 
Central and 
Eastern Europe 
CIS 
Other OECD 
Western Europe 
NAFTA 
Final energy consumption, driven by transport and domestic sectors, 
increased by 1.2% annually since 1980... 
The evolution of final energy consumption by sector varied sub-
stantially between regions and sectors. Energy consumption for 
transport has increased regularly since 1980 by about 2% per 
annum in the OECD region and 2.6% in the non-OECD region as a 
whole, the share of OECD still being about 66% in 1997. Since 
1990 major developments occurred in Asia (+7.6% per year on 
average), the Middle East (+5.7%) and Latin America (+5.2%). At 
the same time it increased by 1.8% per year on average in the 
European Union and by 2% in the rest of the OECD. In the CIS 
- which represented 10% of world energy use for transport in 
1990-energy demand has halved in only 8 years. The near future 
will be marked by two majors elements: the increasing contribu-
tion of transport in final energy demand (from 22.1% in 1980 to 
26.2% in 1997); and the very sustained growth in emerging 
regions where the potential for development remained enormous 
with an average transport energy consumption per inhabitant 
ranging from 59 kgoe in Africa, 77 kgoe in Asia and 246 kgoe in 
Latin America to an average of 1091 kgoe for the OECD as a whole 
and a maximum of 1676 kgoe in the NAFTA region. Since 1990, 
energy consumption per capita for transport has increased by 
10% in the OECD region and by 33% in developing regions (Africa, 
Asia, Middle East and Latin America). Consequently the share of 
these regions in total consumption reached 27.7% in 1997 against 
18.5% in 1980. 
Energy consumption by the tertiary and domestic sector depends 
on climatic conditions and the rising share of services in economic 
activities. It increased on average by 1.5% since 1980 with a 
contrasted evolution between the OECD region (+0.9% per year 
on average) and the non-OECD region (+1.9% per year) due to 
increasing living standards and growing urbanisation in emerging 
countries. As a consequence, the share of the OECD region decli-
ned from 43% in 1980 to 40% in 1997. Nevertheless this evolution 
was not uniform. Between 1990 and 1997, substantially warmer in 
the Western Hemisphere, energy consumption by the tertiary-
domestic sector increased faster in the OECD region (1.7% per 
year on average) than in the rest of the world (+1.0%). In this case 
also the comparison of energy consumption per capita demons-
trates very large discrepancies, a ratio higher than 3 between the 
OECD region and the non-OECD region, that will necessarily dimi-
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TOTAL ENERGY CONSUMPTION BY INDUSTRY :TOTAL BY REGION 
Mtoe  1980  1985  1990  1995  1996 1997 1998 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
1938.5 
321.5 
310.7 
10.8 
612.7 
478.1 
127.4 
130.0 
383.5 
53.3 
35.0 
324.0 
78.5 
16.0 
48.2 
1929.1 
275.5 
264.1 
11.4 
565.3 
431.4 
125.4 
126.6 
376.5 
55.5 
39.1 
406.7 
84.0 
13.7 
43.6 
2008.4 
275.1 
265.2 
9.9 
535.2 
385.5 
137.7 
104.2 
405.3 
63.1 
27.3 
506.8 
91.3 
13.2 
40.3 
1930.7 
267.7 
257.5 
10.2 
528.9 
374.5 
141.3 
71.9 
241.1 
59.9 
48.4 
603.9 
108.9 
13.3 
41.3 
1946.0 
269.7 
259.6 
10.1 
537.9 
378.9 
143.1 
76.1 
205.7 
62.9 
51.9 
629.3 
112.4 
13.3 
41.5 
1940.1 
272.9 
262.6 
10.2 
537.0 
375.3 
144.5 
70.4 
195.7 
65.7 
54.7 
624.3 
119.4 
13.5 
41.7 
n a 
273.3 
262.5 
10.8 
531.3 
371.5 
142.1 
na 
na 
na 
na 
na 
n a 
na 
na 
-0.1% 
-3.0% 
-3.2% 
1.0% 
-1.6% 
-2.0% 
-0.3% 
-0.5% 
-0.4% 
0.8% 
2.2% 
4.7% 
1.4% 
-3.1% 
-2.0% 
0.8% 
0.0% 
0.1% 
-2.7% 
-1.1% 
-2.2% 
1.9% 
-3.8% 
1.5% 
2.6% 
-7.0% 
4.5% 
1.7% 
-0.7% 
-1.5% 
-0.5% 
-0.3% 
-0.4% 
0.4% 
0.1% 
-0.3% 
0.6% 
-5.1% 
-10.7% 
-0.1% 
11.3% 
3.7% 
3.5% 
0.2% 
0.5% 
-0.3% 
1.2% 
1.2% 
0.8% 
-0.2% 
-0.9% 
0.9% 
-7.5% 
-4.9% 
4.5% 
5.4% 
-0.8% 
6.3% 
1.5% 
0.6% 
n a 
0.2% 
-0.1% 
6.2% 
-1.1% 
-1.0% 
-1.7% 
na 
na 
na 
na 
na 
n a 
na 
n a 
of which (%) 
European Union 
OECD 
TOTAL ENERGY CONSUMPTION BYTRANSPORT : TOTAL BY REGION 
Mtoe  1980  1985  1990  1995 1996 1997 1998 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
of which (%) 
European Union 
OECD 
1134.7 1214.3 1411.2 1539.8 
197.1 211.7 264.6 286.8 
189.2 202.8 253.8 275.7 
7.8 8.9 10.8 11.1 
583.5 602.2 687.7 757.3 
502.2 515.5 577.7 628.8 
75.7 80.1 100.5 116.3 
25.9 24.1 27.8 24.5 
123.8 134.1 139.9 77.3 
31.1 36.1 38.1 41.4 
30.0 42.1 41.1 58.8 
80.5 102.1 143.3 206.3 
62.7 62.1 68.6 87.5 
16.7 16.7 18.0 17.9 
68.8 67.0 67.5 67.8 
1592.8 
294.8 
283.4 
11.5 
775.7 
642.2 
120.5 
28.0 
77.0 
42.7 
59.7 
223.1 
91.8 
17.8 
67.2 
1635.4 
300.5 
288.8 
11.7 
790.6 
655.1 
123.3 
28.8 
74.1 
43.7 
60.8 
239.3 
97.6 
17.7 
66.7 
na 
310.7 
298.6 
12.0 
806.1 
670.7 
124.0 
n a 
n a 
na 
n a 
na 
na 
n a 
na 
1.4% 
1.4% 
1.4% 
2.5% 
0.6% 
0.5% 
1.1% 
-1.5% 
1.6% 
3.0% 
7.0% 
4.9% 
-0.2% 
0.0% 
-0.5% 
3.1% 
4.6% 
4.6% 
4.0% 
2.7% 
2.3% 
4.7% 
3.0% 
0.9% 
1.1% 
-0.5% 
7.0% 
2.0% 
1.5% 
0.1% 
2.0% 
1.8% 
1.9% 
1.0% 
2.0% 
1.8% 
3.1% 
0.1% 
-9.5% 
1.9% 
6.4% 
7.6% 
5.0% 
-0.2% 
-0.1% 
2.7% 
1.9% 
1.9% 
2.4% 
1.9% 
2.0% 
2.3% 
2.8% 
-3.7% 
2.3% 
1.9% 
7.3% 
6.3% 
-0.8% 
-0.7% 
n a 
3.4% 
3.4% 
2.5% 
2.0% 
2.4% 
0.6% 
n a 
n a 
na 
n a 
n a 
n a 
n a 
na 
TOTAL ENERGY CONSUMPTION BY TERTIARY-DOMESTIC SECTOR .TOTAL BY REGION 
Mtoe  1980  1985 1990 1995 1996 1997 1998 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
of which (%) 
European Union 
OECD 
2063.2 
359.3 
344.9 
14.4 
549.1 
464.7 
70.9 
98.0 
266.3 
142.4 
22.2 
554.1 
71.9 
16.7 
44.0 
2257.3 
370.5 
355.0 
15.5 
564.8 
467.0 
82.6 
100.4 
318.9 
163.4 
37.3 
627.7 
74.4 
15.7 
41.4 
(1) Including Baltic countries for statistical reasons 
D 
2430.7 
359.4 
343.1 
16.2 
593.5 
476.3 
100.3 
87.9 
338.6 
188.0 
76.7 
705.3 
81.2 
14.1 
39.2 
2630.5 
381.4 
364.4 
17.1 
652.6 
516.1 
117.0 
75.8 
360.1 
216.9 
83.8 
768.6 
91.2 
13.9 
39.3 
2677.9 
410.2 
392.2 
18.0 
679.2 
539.3 
119.7 
80.2 
313.1 
219.6 
88.9 
792.9 
93.8 
14.6 
40.7 
2655.7 
396.8 
379.6 
17.2 
674.5 
534.2 
119.2 
78.0 
296.2 
226.7 
93.3 
795.3 
94.9 
14.3 
40.3 
2000 Annual Energy 
n a 
402.2 
384.4 
17.8 
658.6 
517.0 
120.7 
na 
na 
na 
na 
na 
na 
na 
na 
1.8% 
0.6% 
0.6% 
1.5% 
0.6% 
0.1% 
3.1% 
0.5% 
3.7% 
2.8% 
10.9% 
2.5% 
0.7% 
-1.2% 
-1.2% 
Review 
1.5% 
-0.6% 
-0.7% 
0.9% 
1.0% 
0.4% 
3.9% 
-2.6% 
1.2% 
2.9% 
15.5% 
2.4% 
1.8% 
-2.1% 
-1.1% 
1.6% 
2.2% 
2.3% 
1.7% 
2.3% 
2.1% 
3.0% 
-1.5% 
-1.3% 
2.6% 
2.5% 
2.0% 
2.4% 
0.6% 
0.6% 
-0.8% 
-3.3% 
-3.2% 
-4.2% 
-0.7% 
-1.0% 
-0.5% 
-2.7% 
-5.4% 
3.2% 
4.9% 
0.3% 
1.1% 
-2.4% 
-0.8% 
na 
1.4% 
1.3% 
3.6% 
-2.4% 
-3.2% 
1.3% 
na 
n a 
n a 
n a 
na 
n a 
na 
na 
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Main items 
The vision of many citizens, analysts and policy makers has 
shifted increasingly over recent years to the global level. This 
change in focus reflects much improved communication and 
transportation; greater economic inter-dependence via trade 
and overseas direct investment; and, perhaps above all, the 
growing evidence of the many man-made impacts that are 
damaging the natural environment. Yet huge inequalities 
remain and for many millions of people the vision is much 
more limited. For them sheer survival remains the overwhel-
ming imperative, given inadequate access to basic essentials 
such as food, water and shelter. One-third of the world's 
population still has no access to the commercial energy sup-
plies which are regarded as a fundamental necessity by 
consumers in industrialised countries. Despite recent finan-
cial crises in some regions,continued economic growth is lea-
ding to a steady rise in global energy consumption - particu-
larly in the developing countries. Energy use in central and 
Eastern Europe has fallen sharply as these regions make diffi-
cult adjustments to their economies through a gradual pro-
cess of market reforms and structural change. Rapid growth 
in both electricity and transport demand is a key feature of 
most regions, reflecting rising standards of living and higher 
consumer expectations. World energy use remains heavily 
dependent (for some 81%) upon fossil fuels, with the carbon-
free sources - renewables and nuclear power - providing the 
balance. Whilst there is growing recognition of the need to 
reduce global reliance upon fossil fuels, the shift away from 
this heavy dependence will - realistically - take very many 
decades. As the Kyoto Protocol and other similar internatio-
nal agreements reveal, concern about more sustainable 
development is achieving greater prominence in both public 
attitudesand policy responses. Yet, to date, significant global 
progress still remains an aspiration rather than a reality. 
nished in the future with the improvement of living standards in 
developing regions. Energy consumption by industry was at the 
same level as in 1980 and still 5.9% below the peak reached in 
1988. Even though this resulted from the sharp decline in Eastern 
Countries, the long-term evolution reflects all the efforts made by 
industrialists to reduce specific energy consumption per unit pro-
duced. Although consumption declined in the OECD region by 
0.9% on average per year since 1980 as a consequence of these 
efforts, it grew by 0.7% in non-OECD regions, pushed by the rapid 
industrial development which has occurred over the last 20 years. 
The non-OECD region increased its share from 52% in 1980 to 
59% in 1997. The growth was spectacular in Asia, driven by China 
and South East Asia, reaching 3.9% per year on average since 
1980. It was followed by the Middle East with 2.7% per year on 
average and by Latin America with 2.5%. In 1997, Asia, excluding 
Japan and NewZealand,absorbed 32% of world energy consump-
tion by industry. As a result of this, it is clear that the growth in 
non-OECD regions will be the driving force for the future in this 
sector. 
World primary energy production marked by a 28% reduction in CIS 
since 1990... 
World primary energy production (equivalent to gross energy 
consumption aside from some stock variations and statistical 
errors) increased from 1980 to 1998 by about 1.5% per year, with 
a contrasted evolution in the 1990's. Growth was limited to 0.6% 
per annum for the first four years but jumped by 1.8% per year on 
average since then. The most recent position is marked by the 
large fall of energy production in CIS (-462 Mtoe or a reduction of 
28% between 1990 and 1998) and CEEC (-40 Mtoe or a reduction 
of 17%) compensated by increases in all other regions of the 
world, mainly in Asia (+372 Mtoe or +22%), the Middle East (+322 
Mtoe or +34%), Latin America (+178 Mtoe or +44%), NAFTA (+172 
Mtoe or +8%), Africa (+148 Mtoe or +21%) and EFTA (+88 Mtoe or 
+67%). 
World energy production still dominated by oil, representing 37% of 
total energy production since 1990... 
In 1998, oil was still the most important single fuel with 37% of 
world primary energy production, a stable share since 1990 (com-
pared with 43% in 1980). Oil production and consumption, howe-
ver, grew only half as fast as total energy since 1980 but they have 
Primary Production 
Other 
Geothermal 
I Hydros Wind 
Nuclear 
Gas 
I oil 
I Solids 
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TOTAL PRIMARY ENERGY PRODUCTION : TOTAL BY REGION 
Mtoe 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
of which (%) 
European Union 
OECD 
1980 
7378.1 
668.0 
604.5 
63.6 
2066.3 
1910.0 
139.1 
268.4 
1357.8 
556.9 
999.7 
1140.7 
320.3 
8.2 
37.1 
1985 
7797.6 
818.6 
735.2 
83.4 
2229.1 
2005.5 
201.9 
287.3 
1512.9 
594.2 
599.6 
1404.3 
351.6 
9.4 
39.1 
1990 
8813.0 
838.4 
707.2 
131.2 
2387.7 
2117.0 
244.9 
237.6 
1624.6 
694.4 
952.1 
1674.1 
404.2 
8.0 
36.6 
1995 
9276.4 
933.8 
739.1 
194.7 
2539.6 
2214.9 
298.6 
212.9 
1201.7 
768.4 
1118.5 
1987.5 
514.0 
8.0 
37.4 
1996 
9521.6 
984.3 
764.4 
220.0 
2593.2 
2260.3 
306.1 
216.8 
1197.2 
802.8 
1136.4 
2050.8 
540.0 
8.0 
37.6 
1997 
9664.9 
987.0 
761.8 
225.2 
2624.2 
2273.9 
322.7 
210.9 
1167.5 
837.2 
1199.7 
2071.3 
566.9 
7.9 
37.4 
1998 
9730.6 
972.6 
753.0 
219.6 
2653.8 
2289.3 
335.8 
197.9 
1162.8 
841.9 
1273.9 
2046.1 
581.7 
7.7 
37.3 
85/80 
1.1% 
4.1% 
4.0% 
5.6% 
1.5% 
1.0% 
7.7% 
1.4% 
2.2% 
1.3% 
-9.7% 
4.2% 
1.9% 
2.9% 
1.1% 
90/85 
An 
2.5% 
0.5% 
-0.8% 
9.5% 
1.4% 
1.1% 
3.9% 
-3.7% 
1.4% 
3.2% 
9.7% 
3.6% 
2.8% 
-3.2% 
-1.3% 
96/90  97/96 
lual % Change 
1.3% 
2.7% 
1.3% 
9.0% 
1.4% 
1.1% 
3.8% 
-1.5% 
-5.0% 
2.4% 
3.0% 
3.4% 
4.9% 
0.0% 
0.4% 
1.5% 
0.3% 
-0.3% 
2.4% 
1.2% 
0.6% 
5.4% 
-2.7% 
-2.5% 
4.3% 
5.6% 
1.0% 
5.0% 
-1.8% 
-0.6% 
98/97 
0.7% 
-1.5% 
-1.1% 
-2.5% 
1.1% 
0.7% 
4.0% 
-6.2% 
-0.4% 
0.6% 
6.2% 
-1.2% 
2.6% 
-1.8% 
-0.3% 
(1) Including Baltic countries for statistical reasons 
accelerated significantly since 1995. The second most important 
fuel remained solid fuels which kept a share of 22.7% - slowly 
declining since 1985 from a peak of 25.9% and losing about 1% 
market share every four years. Natural gas ranked third in meeting 
world needs with 20% in 1998 (17% in 1980). Gas experienced 
accelerating growth since 1980, excluding a relative slowdown 
between 1990 and 1995 due to the particular economic situation 
in the CIS where gas production and consumption have declined 
by about 18% since 1990. Renewable energy sources (hydro, geo-
thermal, blomass and wind) come fourth In satisfying world ener-
gy consumption with almost 14% in 1997, a marginal increase 
compared to 1980, growing globally by 1.8% per year on average. 
Finally, nuclear energy grew the fastest in the period, mainly up to 
1988 (13% per year). Its rate of growth has slowed down progres-
sively since then and, for the first time since 1980, nuclear produc-
tion diminished In 1997 but it rebounded in 1998 to reach a new 
peak. 
Between 1980 and 1998, the OECD and non-OECD areas had 
approximately the same growth in total energy production (about 
1.6% per year), but the evolution was slightly different over time 
and by regions. While between 1986 and 1990 the non-OECD 
world increased its production about three times faster than the 
OECD, on the contrary, between 1990 and 1996, primary energy 
production increased twice as fast in the OECD region as in the 
non-OECD area. In the last two years the non-OECD region again 
increased twice as fast under the pressure of the Middle East 
region. 
NAFTA region contributed 23% of world primary energy production, 
just ahead of Asia... 
In 1998, to cover limited additional requirements, world energy 
production increased by only 0.7%. The major contribution came 
from crude oil (+73 Mtoe) supported by low International oil 
prices, followed by natural gas (28 Mtoe) and non-fossil fuels 
(26Mtoe) while solid fuel production decreased (-61 Mtoe) to 
retrieve a level comparable with the 1990 level. Production conti-
nued to decline in CIS and CEEC to be close to 14% of world pro-
duction in 1998 against 22% in 1980. On the other hand, sustai-
ned growth was observed in the Middle East (+6.2%),OECD Pacific 
(+4.0%) and Latin America (2.6%). In 1998 the European Union's 
production slowed down by 1.1% following the trend of gross 
inland consumption marked by warm weather conditions. The 
main contributor to energy production in 1998 remained the 
NAFTA region with about 23% of total world primary energy pro-
duction (26% in 1980), followed by Asia with 21% (15% In 1980), 
the Middle East with 13% (14% in 1980), the CIS with 12% (18% in 
1980) and Western Europe with 10% (9% in 1980). 
Market share of OPEC increased steadily since 1990 to meet 42% of 
world oil production in 1998... 
Oil remains the dominant fuel in world production and consump-
tion although,as stated above, it has lost share in total energy pro-
duction despite a sustained growth in 1997 (+3.0%) and 1998 
(+2.1%). OPEC as a whole remains the major oil producer, but its 
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share of total world oil production fell from 44% in 1980 (54% in 
1973) to 42% in 1998, with a minimum share of 29% in 1985. Since 
1990 its share increased regularly by 1.6% per year on average. 
Between 1990 and 1996 the share of Western Europe has sharply 
increased (from 6% in 1990 to 9% in 1997) driven by rising North 
Sea production but since then production has stabilised so that its 
world market share has diminished marginally. Since 1990 pro-
duction losses in CIS and Eastern countries, (about 214 Mtoe), 
have been compensated mainly by the Middle East (+257 Mtoe), 
Latin America (+113 Mtoe) and Western Europe (+115 Mtoe), 
although the NAFTA region,the second largest world oil producer, 
remained stable. Considering only the last two years, the rise in 
production in the Middle East was very impressive (+116 Mtoe) 
and corresponded to 66% of the total increase in world produc-
tion. Crude oil production also demonstrated a first, but limited, 
recovery in CIS. 
OPEC Crude Oil Production 
Total Oil Production by Regions 
I Other 
I Western Europe 
Latin America 
Asia 
I cis 
Africa 
I NAFTA 
I Middle East 
Some key oil supply developments in 1998 included : 
• Economic development in Asia is crucial to long-term growth in 
oil markets. The projected growth of oil demand will strengthen 
economic ties between the Middle East and Asian markets; 
• Despite relative low prices in the recent past, deepwater explo-
ration and development initiatives are generally expected to be 
sustained worldwide, with offshore West Africa emerging as a 
major future source of oil production - with resource availability 
at prices ranging between $18 and $22 per barrel. The recent 
lower price environment will, however, slow the pace, of deve-
lopment in some highly prospective areas, including especially 
the Caspian Basin region. 
• OPEC stabilised its output quota at 27.5 million barrels per day 
at the end of 1998, including the Iraqi quota. This new quota 
more closely tracked production levels achieved at end 1998; 
• OPEC members are expected to increase their market share 
significantly over the next decade. Competitive forces are 
expected to remain strong enough to forestall efforts to escala-
te real oil prices significantly for any prolonged period. 
Competitive forces operate within OPEC, between OPEC and 
non-OPEC sources of supply, and between oil and other sources 
of energy, particularly natural gas; 
• Iraqi production averaged 2.5 million barrels per day at end 
1998. Iraq has indicated a desire to expand its production capa-
city substantially, to about 6 million barrels per day, whenever 
United Nations sanctions are lifted and has held talks with out-
side investors about exploration deals; 
• European oil production progressively reached a peak. Led by 
decreasing production in Norway, overall production in North 
Sea areas declined by 0.4% in 1997 and 1% in 1998; 
• In South America notable gains in production occurred in the 
last two years in Argentina, Venezuela, Colombia and Brazil 
through agreements with foreign investors to revitalise produc-
tion from existing oil fields; 
• By October 1998, drilling activity in the United States was a quar-
ter lower than its level a year earlier. The decline in Canada was 
even sharper. 
Depressed oil prices despite efforts by OPEC to manage production... 
Oil consumption In 1998 was lower than anticipated largely 
because the recession in Southeast Asia proved to be more seve-
re than expected. By mid-1998, declining prices set in motion 
renewed efforts by OPEC to manage oil supplies. Agreements 
were sought to restrict production within OPEC, and initiatives 
were launched to gain co-operation of non-OPEC producers. In 
both March and June, OPEC and key non-OPEC producers (Mexico 
and Norway) announced plans to cut oil production. In the remai-
International Energy Outlook 1999, Energy Information Administration, US Department of Energy, 1999. 
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nlng months of 1998, however, announced and realised produc­
tion cuts were not clearly synchronised, and production manage­
ment efforts had at best only modest success. Consequently 
crude oil prices of around 17$/bbl at the beginning of 1998 decli­
ned regularly to reach about 10$/bbl in December. In December 
1998, the OPEC basket price averaged $9.69 per barrel, down 
$1.50 from the November 1998 average price, and $7.20 per bar­
rel less than the price in December 1997 ($16.89 per barrel). The 
December 1998 average price was the second lowest since the 
OPEC basket was first calculated (the July 1986 average price was 
$9.04 per barrel). The average OPEC basket price for the fourth 
quarter of 1998 averaged $10.98 per barrel, down $1.35 from the 
average third quarter price. The average OPEC basket price for 
1998 was $12.28 per barrel (also the lowest since the OPEC basket 
price was first calculated). 
Total Gas Production by Regions 
Other 
Latin America 
Africa 
I Middle East 
Asia 
Western Europe 
as 
NAFTA 
1980 1985 1990 
By the end of 1998, other constraints on oil supply became increa­
singly evident. Stripper production in the United States was in 
decline. Exploration and development spending was being sla­
shed. Rig utilisation rates, especially for onshore equipment, had 
fallen by 30%. Previously announced spending plans worldwide 
were reduced. Oil-producing countries faced severe fiscal deficits, 
causing national oil companies to cut capital spending. Private-
sector restructuring entered a new stage as mergers involving 
leading multinational oil companies were announced or comple­
ted. A prime objective of the mergers was to rationalize corpora­
te operations, reducing employment and eliminating investment 
activities with low profit prospects. 
The share of developing regions in gas production reached 26% in 
1998 against 11% in 1980... 
Amongst the fossil fuels, natural gas production showed the lar­
gest increase between 1980 and 1990 with a total gain of 37%. 
But since 1990, production rose by only 14% following the 17% 
reduction observed in CIS production, the second largest world 
producer. The share of natural gas in world energy production 
grew from 17% in 1980 to 19% in 1990 and reached 20% in 1998. 
The two major contributors during this period were the CIS (360 
Mtoe in 1980 and 547 Mtoe in 1998, with a peak of 656 Mtoe in 
1990) and the NAFTA region (540 Mtoe in 1980, compared to 612 
Mtoe in 1998). Their combined global share in total gas produc­
tion fell from 72% in 1980 to 60% in 1998. Gas production is 
increasing rapidly in all developing regions: Africa at 8.8% per year 
on average, the Middle East at 8.3%, Asia at 7.9% and Latin 
America at 5.4%. In 1998 these latter regions accounted for 26% 
of total world production against only 11% in 1980. Since 1996, 
production has declined slowly in the European Union, a reaction 
to the Netherlands playing the role of swing producer on the 
European market, faced with a slight slowdown of internal 
consumption. Since 1990, the bulk of the rise in gas use has occur­
red in power generation. 
Major development of gas infrastructure all around the world... 
Throughout the world, major efforts to reduce production, trans­
mission and distribution constraints are proceeding. Worldwide 
there is a great deal of construction activity to develop gas distri­
bution and transmission systems. According to the International 
Pipeline and Offshore Contractors Association, 34,000 miles of 
natural gas pipelines are expected to be installed between 1998 
and 2000. The survey included only firm projects that have secu­
red financing and did not include projects in the former Soviet 
Union and China. 
Some key developments in the world's natural gas markets in 
1998 included
2: 
• Several important pipelines were either completed or under 
construction in Central and South America in 1998. The first 
Uruguay-Argentina pipeline connection became operational. 
Progress was also made on the Bolivia-to-Brazil line, as well as on 
two Argentina-to-Brazil lines. Negotiations are underway to 
open another pipeline connection between Argentina and 
Brazil via a planned 3,000 kilometre Mercosur pipeline; 
• Growth of Western Europe's gas infrastructure continued apace 
in 1998. Two major offshore pipeline systems, the 
Interconnector, running from England to Belgium, and the 
NorFra, running from Norway's North Sea Fields to France, began 
International Energy Outlook 1999, Energy Information Administration, US Department of Energy, 1999. 
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TOTAL SOLID PRODUCTION : TOTAL BY REGION 
Mtoe  1980  1985  1990  1995  1996  1997 1998 85/80 90/85 96/90 97/96 98/96 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
of which (%) 
European Union 
OECD 
1806.4 
257.8 
257.6 
0.2 
541.0 
470.2 
64.6 
189.5 
338.7 
69.9 
0.6 
402.6 
6.2 
14.3 
43.9 
2022.9 
239.8 
239.4 
0.4 
605.2 
502.5 
92.1 
200.3 
312.5 
103.1 
0.8 
550.7 
10.5 
11.8 
41.2 
2188.7 
210.1 
209.9 
0.2 
704.8 
580.2 
112.3 
164.8 
300.5 
104.6 
0.8 
684.8 
18.3 
9.6 
41.2 
2216.2 
138.2 
138.0 
0.2 
722.2 
576.7 
133.4 
146.8 
190.4 
121.1 
0.7 
874.2 
22.6 
6.2 
38.3 
2255.2 
131.6 
131.4 
0.2 
741.5 
593.6 
135.7 
150.7 
180.1 
121.0 
0.6 
905.3 
24.4 
5.8 
38.2 
2271.6 
126.5 
126.3 
0.3 
767.4 
609.2 
145.1 
146.1 
173.6 
128.5 
0.6 
902.5 
26.4 
5.6 
38.8 
2211.5 
115.0 
114.8 
0.2 
782.1 
616.3 
151.8 
136.2 
164.7 
128.7 
0.6 
855.2 
29.0 
5.2 
39.9 
2.3% 
-1.4% 
-1.5% 
11.9% 
2.3% 
1.3% 
7.3% 
1.1% 
-1.6% 
8.1% 
6.8% 
6.5% 
11.2% 
-3.7% 
-1.2% 
An 
1.6% 
-2.6% 
-2.6% 
-10.6% 
3.1% 
2.9% 
4.0% 
-3.8% 
-0.8% 
0.3% 
1.5% 
4.5% 
11.6% 
-4.1% 
0.0% 
lual % Ch 
0.5% 
-7.5% 
-7.5% 
-4.5% 
0.8% 
0.4% 
3.2% 
-1.5% 
-8.2% 
2.5% 
-5.0% 
4.8% 
5.0% 
-8.0% 
-1.3% 
ange 
0.7% 
-3.8% 
-3.9% 
68.2% 
3.5% 
2.6% 
6.9% 
-3.1% 
-3.6% 
6.2% 
0.0% 
-0.3% 
8.0% 
-4.6% 
1.6% 
-2.6% 
-9.1% 
-9.1% 
-15.1% 
1.9% 
1.2% 
4.6% 
-6.8% 
-5.1% 
0.1% 
0.0%, 
-5.2% 
9.7% 
-6.6% 
3.0% 
TOTAL OIL PRODUCTION :TOTAL BY REGION 
Mtoe  1980  1985  1990  1995  1996  1997 1998 85/80 90/85 96/90 97/96 98/96 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
A-, ¡a 
Latin America 
of which (%) 
European Union 
OECD 
3162.3 
119.4 
94.4 
25.0 
721.8 
697.2 
22.2 
20.9 
606.2 
310.5 
961.7 
227.9 
193.9 
3.0 
26.5 
2863.5 
190.4 
150.9 
39.5 
789.0 
757.1 
29.7 
19.1 
598.2 
269.6 
542.9 
262.3 
192.0 
5.3 
34.1 
3218.2 
201.3 
117.0 
84.4 
714.5 
679.5 
31.2 
14.8 
573.5 
324.0 
863.3 
304.0 
222.7 
3.6 
28.3 
3347.6 
302.0 
159.7 
142.3 
703.9 
669.7 
30.7 
13.2 
354.6 
344.3 
995.7 
333.6 
300.2 
4.8 
29.9 
3425.9 
320.3 
159.2 
161.1 
713.4 
679.1 
30.8 
12.8 
351.9 
368.4 
1004.6 
337.5 
317.1 
4.6 
30.1 
3527.9 
319.1 
158.3 
160.8 
726.4 
691.1 
31.9 
12.6 
359.6 
379.8 
1054.7 
345.4 
330.4 
4.5 
29.5 
3600.6 
315.9 
162.0 
153.9 
722.3 
684.9 
34.1 
12.0 
361.7 
379.6 
1120.2 
352.7 
336.3 
4.5 
28.7 
-2.0% 
9.8% 
9.8% 
9.6% 
1.8% 
1.7% 
6.0% 
-1.8% 
-0.3% 
-2.8% 
-10.8% 
2.9% 
-0.2% 
12.0% 
5.2% 
Annual % Ch 
2.4% 
1.1% 
-5.0% 
16.4% 
-2.0% 
-2.1% 
1.0% 
-5.0% 
-0.8% 
3.7% 
9.7% 
3.0% 
3.0% 
-7.2% 
-3.6% 
1.0% 
8.0% 
5.3% 
11.4% 
0.0% 
0.0% 
-0.2% 
-2.4% 
-7.8% 
2.2% 
2.6% 
1.8% 
6.1% 
4.2% 
1.0% 
ange 
3.0% 
-0.4% 
-0.6% 
-0.2% 
1.8% 
1.8% 
3.5% 
-1.4% 
2.2% 
3.1% 
5.0% 
2.3% 
4.2% 
-3.4% 
-1.8% 
2.1% 
-1.0% 
2.3% 
-4.3% 
-0.6% 
-0.9% 
7.0% 
-5.3% 
0.6% 
0.0% 
6.2% 
2.1% 
1.8% 
0.3% 
-2.7% 
TOTAL GAS PRODUCTION : TOTAL BY REGION 
Mtoe 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
of which (%) 
European Union 
OECD 
1980 
1245.1 
156.1 
133.3 
22.8 
549.9 
539.7 
10.2 
43.6 
359.6 
20.4 
35.8 
46.9 
32.8 
10.7 
56.7 
1985 
1431.9 
155.3 
131.9 
23.4 
496.2 
480.0 
16.2 
44.2 
520.1 
42.5 
53.9 
76.3 
43.4 
9.2 
45.5 
1990 
1709.2 
157.0 
132.9 
24.1 
553.5 
530.5 
22.8 
32.0 
656.3 
61.8 
85.4 
110.8 
52.3 
7.8 
41.6 
1995 
1823.6 
194.8 
166.6 
28.3 
621.2 
590.3 
30.8 
24.3 
569.0 
74.2 
119.3 
153.7 
67.2 
9.1 
44.7 
1996 
1908.7 
225.4 
188.6 
36.8 
635.2 
603.0 
32.0 
23.0 
573.0 
78.7 
128.4 
172.8 
72.1 
9.9 
45.1 
1997 
1917.1 
223.1 
182.1 
41.0 
640.8 
608.3 
32.3 
20.9 
541.7 
88.2 
141.3 
181.2 
79.9 
9.5 
45.1 
1998 
1944.5 
222.8 
181.5 
41.3 
645.8 
612.5 
32.8 
18.9 
547.0 
92.6 
149.9 
183.0 
84.6 
9.3 
44.6 
85/80 
2.8% 
-0.1% 
-0.2% 
0.6% 
-2.0% 
-2.3% 
9.7% 
0.3% 
7.7% 
15.8% 
8.5% 
10.2% 
5.8% 
-3.0% 
-4.3% 
90/85  96/90 
Annual % Ch 
3.6% 
0.2% 
0.2% 
0.6% 
2.2% 
2.0% 
7.1% 
-6.2% 
4.8% 
7.8% 
9.6% 
7.8% 
3.8% 
-3.3% 
-1.8% 
1.9% 
6.2% 
6.0% 
7.3% 
2.3% 
2.2% 
5.8% 
-5.4% 
-2.2% 
4.1% 
7.0% 
7.7% 
5.5% 
4.1% 
1.4% 
97/96 
ange 
0.4% 
-1.0% 
-3.5% 
11.6% 
0.9% 
0.9% 
0.8% 
-9.2% 
-5.5% 
12.1% 
10.0% 
4.9% 
10.8% 
-3.9% 
-0.1% 
98/96 
1.4% 
-0.1% 
-0.4% 
0.8% 
0.8% 
0.7% 
1.6% 
-9.5% 
1.0% 
5.0% 
6.1% 
1.0% 
5.8% 
-1.8% 
-0.9% 
(1 ) Including Baltic countries for statistical reasons 
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operating. Onshore construction of several major lines was 
completed: the Artère des Hauts-de-France, France's largest on-
land gas pipeline; the trans-Belgium VTN-RTR pipeline; and 
Germany's Wedel line, which runs across western Germany; 
• Substantial planned increases in pipeline capacity between the 
United States and Canada are underway. Most of the capacity 
expansion needed to support the consumption increase bet-
ween 1998 and 2000 is either already under construction or in 
the final planning stages; 
• In developing Asia, the news regarding gas markets has been 
mixed, an obvious result of the economic crisis that began in 
1997 and continued throughout 1998. Various projects have 
been delayed or scaled back. In Thailand, for example, the state 
power company reduced expected investment in gas projects 
by 30% for the 1998-2006 period; 
• On the other hand, there is fresh optimism that China will build 
a liquefied natural gas (LNG) regasification project in 
Guangdong,and there has been movement in the development 
of LNG projects in India - such as Enron's finalised agreement to 
purchase LNG from Oman for its Dabhol power project; 
• Nigeria has taken steps toward reducing the amount of natural 
gas flared during oil production, which currently accounts for 
about three-quarters of all gas produced in the country. This gas 
will be used for domestic consumption, to deliver gas to Ghana 
as part of the West African Gas Pipeline and to supply gas for the 
Chevron-Sasol gas-to-liquids project. Nigeria expects to virtual-
ly eliminate gas flaring by 2004; 
• The Russian Government, which owned 40% of Gazprom, 
agreed to sell part of its stake to foreign investors. In late 1998, 
Ruhrgas, Gazprom's biggest export customer, won a bid for 2.5% 
of Gazprom for 660$ million. 
Solid production, driven by the United States and China, accounted 
for 23% of world energy supply... 
Coal's role in energy use worldwide has changed substantially 
over the decades, from a fuel used extensively in all sectors of the 
economy to one that is now used primarily for electricity genera-
tion and in a few key industrial sectors, such as steel, cement and 
chemicals. Although coal has lost market share to petroleum pro-
ducts and natural gas, it continues to be a key source of energy 
because of the dominant role it has maintained in its core markets 
and its success in penetrating markets in emerging economies. In 
1998, coal accounted for 22.7% of world primary energy produc-
tion but was experiencing a slow decline which began in 1985. 
The largest producer in 1998 remained Asia despite the decline by 
5% registered that year (39% of the total compared to 22% in 
1980), followed by NAFTA (28% in 1998, a limited increase from 
the 26% reached in 1980). Since 1980 increased production In 
these two regions compensated for a slowdown in CIS and 
Eastern countries due to economic and political reforms.and mine 
closures in the European Union as a consequence of restructuring 
of the coal sector. In 1998, the two biggest coal producers were 
China (635 Mtoe) and the United States (570 Mtoe), followed by 
India (165 Mtoe), Australia (148 Mtoe) and South Africa (128 
Mtoe). The two major producers accounted for 55% of total world 
production. 
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Prospects foran increased nuclear contribution are dimming, even in 
developing countries... 
Even as the performance of nuclear reactors improves worldwide, 
the prospects for increased reliance on nuclear power for electri-
city generation are dimming. Public concern about the safety of 
nuclear reactor operations, plant decommissioning and the dis-
posal of nuclear waste makes the ordering of new nuclear facili-
ties difficult. The key developments affecting the nuclear power 
industry include: 
• Plants continue to be retired early in North America. In 1998, 
three units were definitively closed in the United States. Owners 
cited high costs as making the units uncompetitive. Canada 
brought another two units off line, completing the shutdown of 
eight older units as part of a plan to focus on improving mana-
gement at newer nuclear facilities; 
• In 1996 Japan joined the ranks of countries in which local voting 
initiatives recorded strong public opposition to the construction 
of new nuclear facilities. At the beginning of 1999 safety issues 
moved to the forefront in Asia after several leaks at nuclear 
power plants and an accident at a fuel reprocessing plant in 
Japan. These events are likely to cause further public concern 
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about the ambitious plans for nuclear capacity expansion in the 
Far East; 
• Competition in the United States electric industry led to sales of 
existing nuclear plants. Plant sales could lead to a consolidation 
of the US nuclear electricity industry, with a few large companies 
owning and operating a large number of plants. As a result, bet-
ter management could lower costs and make nuclear plants 
more competitive in the deregulated electricity industry; 
• Nuclear issues dominated accession talks in the European 
Union. The safety of older, Soviet-designed nuclear reactors in 
some candidate countries (Bulgaria, Lithuania and the Slovak 
Republic) dominated the discussions and the Commission made 
further negotiations contingent on commitments to close such 
reactors. All three candidate countries proposed to close reac-
tors and they will receive financial aid from the European 
Commission and the European Bank for Reconstruction and ' 
Development to assist with decommissioning efforts; 
• The new German government promised a complete nuclear 
phase out. A new coalition of Social Democrats and Greens 
included In its platform a pledge to remove from service all 
nuclear plants, with no compensation to the operators. 
Discussions with the utilities to agree a limit on the plants' life-
times failed to produce an agreement but negotiations conti-
nued. 
Contribution of biomass to world energy production remained stable 
at 11% since 1980... 
The contribution of renewable energy sources (hydro, biomass, 
geothermal, wind...) must be analysed from two perspectives: 
commercial and non-commercial energy sources. The bulk of bio-
mass production and consumption concerned non-commercial 
uses mainly located in Asia (52% of total biomass production), 
Africa (21%), NAFTA (9%) and Latin America (8%). Since 1980, the 
contribution of biomass to world energy production has remai-
ned stable at about 11%. With the exception of Africa, where bio-
mass production increased faster, the average growth rate since 
1980 was similar amongst the major contributors. 
Low fossil fuel prices continue to constrain development of the 
world's renewable energy sources dedicated to commercial uses. 
While the costs of installing and generating electricity with rene-
wable resources continue to fall, and technological advances 
improve generating efficiencies, they have not been able to keep 
pace with the declining costs of energy from fossil fuels, especial-
ly crude oil and oil products. Nevertheless, in Western Europe, for 
environmental reasons, and in rural areas of developing countries 
where populations live far from electricity grids, there is sustained 
interest in increasing the use of renewable energy sources. In par-
ticular, wind energy is experiencing some of the strongest growth 
among the renewable energy sources, the five top markets being 
located in Germany (2,874 MWe installed at end 1998), the United 
States (1,927 MWe), Denmark (1,450 MWe), India (968 MWe) and 
Spain (834 MWe). At end 1998 about 9,800 MWe of wind turbines 
were installed around the world, of which 66% were in Europe, 
20% in North America and 12% in Asia. The share of hydropower 
in world energy production remained stable at around 2.3% with 
major developments in non-OECD countries where the main 
potential for growth is located for geographic reasons. ' 
Electricity's share in final energy consumption increased by about 
> since 1980... 
Throughout the world, electricity is - and is likely to remain - the 
fastest growing component of final energy demand. Electricity's 
share in final energy consumption increased by about 40% since 
1980,from 11.4% to 15.8%. In theOECD region,electricity showed 
strong growth between 1980 and 1998, at 2.7% per year on ave-
rage, in contrast to 0.7% annual growth in total final energy 
demand - or some four times faster! In the industrialised world, 
where electrification has been fully achieved throughout all eco-
nomic sectors, increased demand was driven by economic grow-
th and growing electrical applications in industry as well as for 
computers, communications and other electronic applications for 
home and business uses. This demand growth is tempered by 
increases in energy efficiency encouraged by both regulation and 
technological innovation. Electricity consumption in the rest of 
the world grew by 3.9% per year on average since 1980 although 
total final energy demand increased by only 1.6% in the same per-
iod. Nevertheless, although non-OECD electricity consumption 
grew by 4.7% per year on average during the 1980's, the growth 
rate slowed down to only 2.7% per year since 1990. In the deve-
loping world, there are many opportunities for the expansion of 
electrical applications. The marginal benefit of introducing elec-
tricity into a rural village is considerable. High value-added appli-
cations, such as refrigeration and communication, are the reasons 
why the provision of electricity to the wider population is a priori-
ty for most political leaders in the developing world. 
World power market characterised by privatisation, liberalisation, 
trade and foreign investment... 
Highlights of recent developments in electricity markets around 
the world are: 
• The recent economic difficulties, which started in Asia but then 
moved to Latin America and Russia, induced downward revi-
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sions of electricity consumption forecasts, particularly for 
Southeast Asian nations. In 1998 several Southeast Asian 
nations cancelled or postponed a number of electricity projects. 
The effects of the crisis were most immediately felt in Thailand, 
Indonesia, Malaysia, the Philippines and South Korea where pro­
ject cancellations or delays were most evident; 
• As a consequence of market liberalisation, electricity pools have 
emerged in many countries. Pools have in general improved the 
management of system capacity and reduced electricity prices. 
However, the likelihood of short-term price volatility has grown, 
with price spikes occurring during periods of heavy demand; 
• Electricity trade accounted for a relatively small share of overall 
electricity supply. The strengthening of pool and system inter­
connections should increase such trade substantially in the 
short term. Such developments are underway in Central and 
South America, the Indian subcontinent, Europe, North America, 
parts of Asia and southern Africa; 
• Privatisation and electricity reform measures continued apace in 
1998. Central and South America led the developing world in 
the privatisation of electricity and the implementation of elec­
tricity reform. In 1998, Brazil followed the path, commenced first 
by Chile and later by Argentina, in selling off state-owned elec­
tricity assets to the public. Both South Korea and Thailand are 
undertaking substantial market reform of their electricity sec­
tors. In Thailand the electricity sector is being deregulated to 
allow Independent and small power producers to sell electricity 
to the Electricity Generating Authority of Thailand (EGAT). 
Thailand is also undertaking a partial privatisation of EGAT; 
• The pace of foreign investment in developing nations'electrici­
ty sectors hinged strongly on the implementation of electricity 
reform and the application of transparent and consistent regu­
latory and investment policies. Economic growth in several 
developing countries was restrained by a shortage of electricity 
capacity. Facilitating the contract negotiation phase of electric 
power developments will be crucial to the successful realisation 
of new projects and their full economic growth potential. 
Power production remained largely dominated by thermal produc­
tion that reinforced its share in the last two years... 
Thermal production continued to dominate total electricity gene­
ration, although its share decreased from 70% in 1980 to 64% in 
1997. Nuclear's share doubled from 9% in 1980 to 17% in 1997. 
This growth occurred principally during the 1980's. After 1990, the 
expansion in nuclear production has slowed down considerably 
due to lack of investment mainly in Western Europe and North 
America, increases being mainly located in Asia (+50%) and in 
Japan (+58%). For the first time since 1980, nuclear production 
fell by 1% in 1998. This initiated a projected stabilisation of 
nuclear's contribution in the short to medium term - with decom-
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missioning in industrialised countries being just compensated by 
new investments in developing countries. Since 1990, additional 
production has been covered by thermal plants (for 62%) with 
nuclear and hydro contributing equally to the rest. But in the last 
two years thermal units have covered more than 80% of additio­
nal production. Hydro power.depending on new investments and 
hydraulic conditions, grew steadily on average by 2.4% per year 
since 1980. The total installed capacity reached 3195 GWe in 1997, 
compared with 1973 GWe in 1980, or an average increase of about 
2.9% per year since 1980. Thermal units, which represented 60% 
of additional capacity since 1980 (71% since 1990), grew by about 
2.5% per year over this period. Since 1990 the expansion of 
nuclear capacity has slowed down, and hydro capacity expanded 
a little slower than thermal capacity. 
Inputs for electricity generation increasingly dominated by solid 
fuels... 
Solid fuels increasingly dominated inputs for electricity genera­
tion. While these represented 54% of total fuel inputs in 1980, 
they reached 59% in 1997. The consumption of solids was mainly 
located in NAFTA with 37% of world consumption, a constant 
share since 1980, and Asia that absorbed 30% of world consump­
tion in 1997 against 10% in 1980. In these two regions consump­
tion of solids increased substantially: 58% since 1980 in NAFTA 
and rose five-fold in Asia. The third region in importance was the 
European Union where consumption increased slowly during the 
1980's but decreased more rapidly in the 1990's (with the excep­
tion of the 1998 rebound) due to the restructuring of coal indus­
tries and growing environmental concerns. It was the only part of 
the world, except for the CIS for other reasons, in which this down­
ward trend was observed. Despite the growing consumption of 
developing regions, the OECD region still represented in 1997 
54% of global solid fuels consumption for power generation. Oil 
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use has declined slowly since 1985 but rebounded by 4.2% In 
1997. Consequently its market share was only 12% in 1997 
against 19% in 1985 and 27% in 1980. The utilisation of gas has 
more than doubled since 1980 as power generation technologies 
have evolved to favour natural gas use. The main gas consumers 
are respectively: CIS (181 Mtoe or 32% of world gas consumption 
for power generation); NAFTA (140 Mtoe or 25%); and the 
European Union (71 Mtoe or 12%). Almost all regions of the world 
were showing increases in the use of natural gas to generate elec-
tricity. 
Inputs for Thermal Power Generation 
Other 
Geothermal 
Gas 
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1980 1985 1990 1995 1996 1997 
Refinery capacities, after heavy restructuring, increased again all 
over the world since 1995... 
Refinery capacities increased slowly by 0.7% per year on average 
since 1985 but in fact they remained relatively stable between 
1985 and 1992, and increased by 1.6% per year on average since 
then to retrieve a level close to that of 1980. In the OECD region, 
in-depth restructuring led to a stabilisation of installed capacity 
between 1985 and 1995 but since then it has increased by 1.6% 
per year. At the same time the capacity utilisation rate increased 
steadily from 72% in 1985 to 93% in 1998. This has increased the 
profitability of the refinery sector and enabled further costly 
investment in conversion units to adapt production to changing 
oil product demand and to provide cleaner fuels. In the non-
OECD region refinery capacity grew by about 13% since 1985, the 
main investment being located in the Middle East (+56%) to 
increase the value-added of crude production, Southeast Asia 
(+84%) and China (+133%) driven by buoyant internal demand. 
At the same time, the utilisation rate in the non-OECD region fell 
from 80% in 1985 to only 73% in 1998 with very varied experien-
ce by region. Although capacities were quite saturated in the 
Middle East and Asia, on the other hand utilisation rates remained 
too low in Latin America to ensure profitability; and an urgent 
restructuring was needed in the CIS where utilisation rates fell 
below 45%. 
COMPETITIVENESS 
OECD continued to represent more than three-quarters of world 
GDP... 
Economic growth is the main factor driving growth in energy 
demand, excluding variations associated with climatic conditions 
in industrialised regions. While the world population grew regu-
larly by 1.6% per annum since 1980, world GDP increased by 2.5% 
per year on average. Economic activity was more sustained 
during the second part of the 1980's followed by a relative slow 
down, between 1990 and 1993, mainly in the OECD countries. 
Since 1994, world GDP accelerated to reach an average growth of 
3.0% per year driven by the developing countries. In 1998 despi-
te the economic slowdown in the South East Asia and later in 
Latin America and CIS, world GDP still increased by 2.1%. Asia is 
indisputably the main driver with an average growth rate of 7.0% 
per year since 1980 and still 6.8% since 1990 despite a limited 
growth of 1.4% in 1998. As a consequence, Asia doubled its share 
of world GDP to reach 10.6% in 1998. During the 1980's economic 
activity expanded at the same rate in the OECD and non-OECD 
regions. But since 1990 developing regions, driven by Asia, Latin 
America and the Middle East, have been developing more rapidly: 
2.9% per year on average against 2.2% in the OECD region. Even 
so, in 1998 the OECD region still accounted for more than three-
quarters of total world GDP. 
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World energy consumption per capita stable but Asia grew by 46% 
since 1980... 
The two main energy indicators are energy consumption per capi-
ta and energy intensity. The stage of economic development and 
the standards of living in each region strongly condition the link 
between economic growth and energy demand. Advanced eco-
nomies with high living standards tend to have relatively high 
energy use per capita, but they also tend to be economies where 
per capita energy use is relatively stable or changes very slowly. In 
this context, rising energy demand tends to track employment 
and population growth. In industrialised countries, use of modern 
appliances and personal transport is widespread. As a result, 
increments to personal income tend to result in spending on 
goods and services that are not very energy intensive. To the 
extent that spending is directed at energy-using goods, it essen-
tially involves purchases of new equipment to replace old capital 
stock. The new stock is often more efficient than the equipment it 
is replacing, so that the relation between income and energy 
demand is weaker. In developing countries, standards of living, 
while rising, tend to be low compared to those in more advanced 
economies. As a result, many energy-using devices are being 
widely adopted for the first time, causing energy use to track 
rising income levels more closely. Many areas in these countries 
are now gaining access to electricity for the first time. Those that 
have electricity are expanding the variety of appliances they use. 
At the same time, personal car ownership is becoming an impor-
tant component of consumer demand in newly industrialising 
areas. Double-digit growth rates in car ownership are evident in 
many countries, particularly in Asia. 
GROSS DOMESTIC PRODUCT PER CAPITA : TOTAL BY REGION 
Thousand 1990 EUR / inhabitant  1980 1985 1990 1995 1996 1997 1998 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
2.95 
12.25 
11.99 
20.73 
11.51 
12.18 
13.18 
1.85 
2.31 
0.67 
4.04 
0.28 
2.12 
3.02 
13.02 
12.74 
22.39 
12.42 
12.94 
14.97 
1.92 
2.45 
0.63 
3.16 
0.35 
1.96 
3.25 
14.88 
14.58 
24.54 
13.80 
13.93 
18.04 
1.84 
2.58 
0.61 
2.67 
0.46 
1.94 
3.31 
15.58 
15.28 
25.10 
14.38 
14.52 
19.10 
1.70 
1.50 
0.58 
2.69 
0.63 
2.16 
3.39 
15.79 
15.49 
25.56 
14.86 
14.93 
19.96 
1.77 
1.44 
0.59 
2.72 
0.66 
2.19 
3.46 
16.17 
15.86 
26.08 
15.33 
15.57 
20.19 
1.81 
1.46 
0.59 
2.76 
0.69 
2.26 
3.49 
16.59 
16.27 
26.53 
15.47 
16.00 
19.70 
1.84 
1.42 
0.60 
2.77 
0.69 
2.25 
0.5% 
1.2% 
1.2% 
1.6% 
1.5% 
1.2% 
2.6% 
0.7% 
1.2% 
-1.2% 
-4.8% 
4.8% 
-1.6% 
1.5% 
2.7% 
2.7% 
1.8% 
2.1% 
1.5% 
3.8% 
-0.8% 
1.0% 
-0.5% 
-3.3% 
5.5% 
-0.2% 
0.7% 
1.0% 
1.0% 
0.7% 
1.2% 
1.2% 
1.7% 
-0.7% 
-9.3% 
-0.6% 
0.3% 
6.1% 
2.1% 
2.3% 
2.4% 
2.4% 
2.0% 
3.2% 
4.3% 
1.2% 
2.2% 
1.6% 
0.4% 
1.7% 
4.6% 
3.1% 
0.7% 
2.6% 
2.6% 
1.7% 
0.9% 
2.7% 
-2.4% 
2.2% 
-2.7% 
1.0% 
0.3% 
-0.1% 
-0.3% 
(1) Including Baltic countries for statistical reasons 
GROSS INLAND ENERGY CONSUMPTION PER CAPITA : TOTAL BY REGION 
toe/inhabitant  1980 1985 1990 1995 1996 1997 1998 90/85 96/90 97/96 98/97 
Annual % Change 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS(1) 
Africa 
Middle East 
Asia 
Latin America 
1.63 
3.51 
3.50 
3.84 
5.15 
6.59 
3.20 
3.01 
4.26 
0.61 
1.45 
0.50 
1.00 
1.61 
3.48 
3.46 
4.12 
4.87 
6.15 
3.24 
3.06 
4.58 
0.65 
1.73 
0.54 
0.94 
1.65 
3.64 
3.62 
4.33 
5.09 
6.27 
3.75 
2.71 
4.66 
0.64 
1.83 
0.62 
0.96 
1.62 
3.69 
3.67 
4.36 
5.28 
6.41 
4.13 
2.31 
3.30 
0.64 
2.13 
0.72 
1.03 
1.65 
3.80 
3.79 
4.35 
5.37 
6.49 
4.25 
2.43 
3.21 
0.64 
2.20 
0.75 
1.08 
1.65 
3.79 
3.77 
4.50 
5.43 
6.56 
4.31 
2.36 
3.09 
0.64 
2.27 
0.75 
1.12 
1.62 
3.85 
3.83 
4.63 
5.37 
6.49 
4.24 
2.27 
3.04 
0.63 
2.30 
0.73 
1.15 
0.4% 
0.9% 
0.9% 
1.0% 
0.9% 
0.4% 
3.0% 
-2.4% 
0.4% 
-0.3% 
1.2% 
2.7% 
0.4% 
0.0% 
0.7% 
0.8% 
0.1% 
0.9% 
0.6% 
2.1% 
-1.8% 
-6.0% 
-0.1% 
3.1% 
3.1% 
1.9% 
0.0% 
-0.4% 
-0.5% 
3.5% 
1.1% 
1.0% 
1.3% 
-2.9% 
-3.7% 
1.0% 
3.4% 
0.8% 
3.6% 
-1.5% 
1.7% 
1.6% 
2.9% 
-1.1% 
-1.0% 
-1.6% 
-3.6% 
-1.6% 
-1.3% 
1.0% 
-3.5% 
2.8% 
(1 ) Including Baltic countries for statistical reasons 
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Comparing energy consumption per capita in 1998 across 
regions, it is clear that NAFTA showed by far the highest levels 
with 6.5 toe/inhabitant, although the inclusion of Mexico lowered 
this to some extent. At the other extreme, Africa and Asia have the 
lowest levels, about one-tenth of the NAFTA one, significantly 
below the world average. At a world level, energy consumption 
per capita has remained stable since 1980. The growth in both 
developing regions (mainly located in Asia and the Middle East) 
and the OECD region (mainly the OECD Pacific region) was com-
pensated since 1988 by the slowdown in CIS (-38%) and CEEC (-
27%). To appreciate future trends it must be stressed that Asia, 
which represented more than 50% of the world population in 
1998, has seen its consumption per capita grow by 46% since 
1980 but this has stabilised since 1995. 
Annual Average Rates of Improvement In Energy Intensity 
I. il II ¡ι I 
1 1 ■ Γ 
85/80 
I 90/85 
95/90 
I 98/95 
World energy intensity improved on average by 1.0% per year since 
1980... 
Total world energy intensity showed a slight but continuous 
downward trend by 1.0% a year since 1980 - a steady improve-
ment over the last two decades. The limited decline in the early 
1990's was compensated by spectacular improvements in 1997 
and 1998, of 2.3% and 2.2% respectively. The OECD regions, which 
had by far the lowest energy intensity, improved their performan-
ce by 1.7% per year on average during the 1980's. But the gains 
have remained marginal since the beginning of the 1990's, rea-
ching only 0.6% per year on average despite substantial improve-
ments in 1997 and 1998:1.9% and 1.6% respectively. Inside the 
OECD the best performances were achieved by NAFTA and the 
European Union whilst energy intensity increased in the OECD 
Pacific region since 1990. It should be observed that in the indus-
trialised countries, major improvements of energy intensity were 
in all cases associated with sustained economic growth as was the 
case in the last two years. On the other hand, the non-OECD part 
of the world was characterised by a stabilisation of its energy 
intensity during the 1980's, followed by a sustained reduction 
since then (-1.8% per annum on average since 1990). This is des-
pite the marked increase in the CIS (+2.1% per year) and the 
Middle East (+2.4% per year) and stabilisation in Latin America. 
Asia demonstrated the best improvement since 1980, at about 
2.9% per year, and intensity was falling regularly. In the case of the 
Middle East, GDP is directly dependent on oil market revenues. 
Fluctuations in export volumes and oil prices led to GDP growth 
of only 19% since 1980, the lowest growth by far (excluding in-
depth restructuring of CIS and Central and Eastern Europe). As a 
result, observed increases in energy Intensity resulted in fact from 
ENERGY INTENSITY : TOTAL BY REGION 
toe/1990 MEUR  1980  1985  1990  1995  1996  1997  1998  85/80  90/85  96/90  97/96  98/97 
Annual % Change 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Mediterranean 
Central and Eastern Europe 
CIS(1) 
Africa 
Middle East 
Asia 
Latin America 
553 
286 
291 
185 
447 
541 
242 
440 
1625 
1846 
918 
358 
1777 
469 
533 
267 
271 
184 
392 
476 
216 
430 
1596 
1867 
1036 
548 
1537 
483 
506 
244 
248 
177 
369 
450 
208 
444 
1470 
1807 
1046 
688 
1346 
497 
489 
237 
240 
174 
36/ 
441 
216 
449 
1353 
2200 
1112 
791 
1158 
479 
487 
241 
245 
170 
361 
4:35 
213 
456 
1374 
2234 
1075 
809 
1130 
492 
4 76 
234 
238 
173 
3 34 
421 
213 
447 
1305 
2116 
1082 
823 
1089 
494 
465 
232 
235 
175 
347 
406 
215 
442 
1231 
2139 
1058 
828 
1053 
510 
-0.8% 
-1.4% 
-1.4% 
-0.1% 
-2.6% 
-2.6% 
-2.3% 
-0.4% 
-0.4% 
0.2% 
2.4% 
8.9% 
-2.9% 
0.6% 
-1.0% 
-1.7% 
-1.8% 
-0.8% 
-1.2% 
-1.1% 
-0.8% 
0.6% 
-1.6% 
-0.7% 
0.2% 
4.7% 
-2.6% 
0.6% 
-0.6% 
-0.2% 
-0.2% 
-0.6% 
-0.3% 
-0.6% 
0.4% 
0.5% 
-1.1% 
3.6% 
0.5% 
2.7% 
1 -2.9% 
-0.2% 
-2.3% 
-2.6% 
-2.8% 
1.4% 
-2.0% 
-3.2% 
0.2% 
-2.0% 
-5.0% 
-5.3% 
0.6% 
1.7% 
-3.6% 
0.5% 
-2.2% 
-0.9% 
-1.0% 
1.1% 
-2.0% 
-3.6% 
0.9% 
-1.0% 
-5.6% 
1.1% 
-2.3% 
0.6% 
-3.4% 
3.1% 
(1 ) Including Baltic countries for statistical reasons 
iX  2000 Annual Energy Review PARTI  WORLD 
this particular evolution of GDP, which does not reflect less effi-
cient use of energy by final consumers. In 1998, energy Intensity 
was three times higher in the non-OECD region than in the OECD 
region, excluding the CIS and CEEC (where energy Intensity was 
five times higher than the OECD level). 
As regards energy intensity by sector at the world level, improve-
ments occurred in all final sectors but at different rates. The major 
improvement was observed in industry with a reduction of 35% 
since 1980. The leading regions were NAFTA with a reduction by 
4.0% per year on average, Central and Eastern Europe with -3.6% 
per year and Asia with -3.1 % per year. The energy intensity of the 
tertiary-domestic sector improved about 1% per year on average 
since 1980. This is the result of contrasting trends: an evolution in 
all the OECD regions close to the world average with the excep-
tion of the OECD Pacific region where intensity remained stable 
since 1980; a marked decline (-57%) in Asia; a slow decline - less 
than 10% - in Latin America; moderate growth (+13%) in Africa; a 
significant increase (+60%) in CIS where energy consumption in 
the tertiary-domestic sector grew slowly to cover basic needs 
while GDP declined by 45% since 1990; and a massive jump 
(+260%) in the Middle East. The transport sector slowly but regu-
larly reduced Its energy intensity by 0.2% since 1985, demonstra-
ting that the development of improved vehicles is partly able to 
offset rapid motorization in developing regions. 
ENVIRONMENT 
World C02 emissions grew by 
emissions stabilised... 
since 1990 but European Union 
C02 emission indicators are of prime importance in the post-
Kyoto debate as the Kyoto Protocol adopted on 11 December 
1997 may signal a significant change in the level of effort among 
industrialised countries to reduce greenhouse gas emissions. The 
11? 
108 
104 
I 00 
96 
92 
;;;■. 
COjIndicators (1990=100) 
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COÍ per unit of GDP 
(tnofCCVI990MECU) 
I Carbon Intensity 
(tnofCCytoe) 
COj per Capita 
(tnofCCyinhabitant) 
COj Emissions 
(MtOfCO;) 
C02 EMISSIONS :TOTAL BY REGION (INCLUDING BUNKERS) 
Mt of C02  1980  1985 1990 1995 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
World 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS (1) 
Africa 
Middle East 
Asia 
Latin America 
of which (%) 
European Union 
OECD 
18166 
3504 
3431 
73 
6713 
5506 
1136 
1081 
3203 
430 
385 
2288 
562 
18.9 
55.8 
18765 
3156 
3081 
75 
6631 
5392 
1145 
1116 
3357 
495 
545 
2911 
553 
16.4 
51.7 
20752 
3262 
3185 
77 
7240 
5774 
1337 
976 
3521 
572 
659 
3904 
618 
15.3 
50.0 
21485 
3232 
3149 
83 
7682 
6071 
1457 
788 
2395 
633 
866 
5147 
742 
14.7 
50.1 
22206 
3322 
3236 
86 
7934 
6267 
1497 
830 
2283 
645 
912 
5498 
782 
14.6 
49.9 
22444 
3258 
3171 
87 
8109 
6427 
1502 
787 
2213 
653 
947 
5672 
806 
14.1 
49.8 
22584 
3325 
3234 
91 
8181 
6504 
1495 
787 
2213 
653 
947 
5672 
806 
14.3 
50.1 
0.7% 
-2.1% 
-2.1% 
0.6% 
-0.2% 
-0.4% 
0.2% 
0.6% 
0.9% 
2.9% 
7.2% 
4.9% 
-0.3% 
-2.8% 
-1.6% 
Annual % Che 
2.0% 
0.7% 
0.7% 
0.6% 
1.8% 
1.4% 
3.2% 
-2.7% 
1.0% 
3.0% 
3.9% 
6.0% 
2.2% 
-1.3% 
-0.7% 
1.1% 
0.3% 
0.3% 
1.7% 
1.5% 
1.4% 
1.9% 
-2.7% 
-7.0% 
2.0% 
5.6% 
5.9% 
4.0% 
-0.9% 
0.0% 
nge 
1.1% 
-1.9% 
-2.0% 
1.6% 
2.2% 
2.6% 
0.3% 
-5.1% 
-3.1% 
1.3% 
3.8% 
3.2% 
3.0% 
-3.1% 
-0.2% 
0.6% 
2.1% 
2.0% 
4.4% 
0.9% 
1.2% 
-0.4% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
1.4% 
0.6% 
(1 ) Including Baltic countries for statistical reasons 
(2) estimated values for non-OECD regions 
Β 
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agreed objectives, if realised, will markedly reduce or change ener-
gy use among the signatory nations. Substantial shifts in the com-
position of energy supply away from high-carbon fuels, major 
reductions in energy intensity, or some combination of both, will 
have to be achieved in developed countries. 
C02 emissions are given here on an indicative basis, and are cal-
culated using common emission factors by energy aggregates 
across all countries in the world. Worldwide emissions of C02 
increased steadily by 1.4% per year during the 1980's and by 0.9% 
per year since then, leading to a global increase by 7% in 1998 
compared to the 1990 level. Since 1990, C02 emissions have 
increased in almost all regions in the world, in some cases by 
about 5% per year (Asia and the Middle East), with the exception 
of former Centrally Planned Economies due to the drastic reduc-
tion of energy consumption observed, mainly in the CIS, since 
1990. The European Union stabilised its emissions, benefiting 
from reduced coal use and energy efficiency improvements (as 
the climatic conditions of 1990 and 1998 were similar). Inside the 
OECD region the European Union was by far the best performer as 
C02 emissions increased by 12% in the OECD Pacific region, 13% 
in the NAFTA region and 18% in EFTA since 1990. In developing 
regions increases of C02 emissions since 1990 were much more 
substantial: 20% in Africa, 35% in Asia, 45% in Latin America and 
50% in the Middle East. At the same time, C02 emissions per capi-
ta at the world level showed a reduction of 0.6% a year on avera-
ge since 1990 (3.7 tons of C02 per capita in 1998 compared to 3.9 
in 1980). Carbon intensity (tn of C02 emitted per toe of energy 
consumed) declined steadily, the main improvements being 
observed in the tertiary-domestic sector (-11% since 1990) and 
industry (-7%). Both were benefiting from the increasing contri-
bution of electricity and the substitution of high C02 content 
fuels by natural gas. 
The share of C02 emissions from power generation and transport 
reached 56% in 1997 against 48%> in 1980... 
Looking at world-wide C02 emissions by sector, the first conclu-
sion is that the power generation sector remained by far the lar-
gest emitter. C02 emissions from the power sector grew by 2.2% 
on average since 1980, while thermal electricity production 
increased by 2.5% per year, to represent about 34% of total world 
emissions in 1998 against 28% in 1980. This is a consequence of 
rapid electrification in developing regions, a trend which will 
continue in the near future. The growing share of solid fuels for 
thermal power generation accentuated this trend. Within the final 
demand sectors, C02 emissions from transport have increased 
since 1980 at an average growth rate of 2.0% despite a relative 
stability between 1990 and 1994 resulting from the particular 
situation in the CIS and CEEC. Transport's share at the level of final 
CO. Emissions by Sector 
Electricity 
production 
I Industry 
Tertiary-Domestic 
Transport 
1980 1985 1990 1996 
WORLD : C02 Emissions by sector 
Mt of C02  1980  1985  1990  1995  1996  1997  1998  85/80  90/85  95/90  96/95  97/96  97/90 
Annual % Change 
Total 
Bunkers 
Transformation 
Power Generation 
Energy sector 
Final Demand sectors 
Industry-
Transport 
Domestic and Tertiary 
18166 
339 
6309 
5069 
1241 
11517 
4727 
3480 
3311 
18765 
294 
7471 
5519 
1951 
11000 
4046 
3690 
3264 
20752 
366 
8488 
6457 
2031 
11898 
4249 
4080 
3569 
21485 
393 
9320 
6936 
2384 
11773 
3839 
4329 
3604 
22206 
397 
9815 
7237 
2578 
11995 
3899 
4463 
3632 
22444 
465 
9969 
7390 
2579 
12011 
3841 
4577 
3593 
22584 
na 
na 
na 
na 
na 
na 
na 
na 
0.7% 
-2.8% 
3.4% 
1.7% 
9.5% 
-0.9% 
-3.1% 
1.2% 
-0.3% 
2.0% 
4.5% 
2.6% 
3.2% 
0.8% 
1.6% 
1.0% 
2.0% 
1.8% 
0.7% 
1.4% 
1.9% 
1.4% 
3.3% 
-0.2% 
-2.0% 
1.2% 
0.2% 
3.4% 
1.0% 
5.3% 
4.3% 
8.1% 
1.9% 
1.6% 
3.1% 
0.8% 
1.1% 
17.1% 
1.6% 
2.1% 
0.0% 
0.1% 
-1.5% 
2.5% 
-1.1% 
1.1% 
3.5% 
2.3% 
1.9% 
3.5% 
0.1% 
-1.4% 
1.7% 
0.1% 
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energy consumption increased from 30% in 1980 to 39% in 1997. 
The domestic and tertiary sectors showed a limited upward trend 
(+0.2% per year since 1980, excluding any correction for climatic 
conditions) due to the penetration of natural gas and distributed 
heat in heating markets in place of heating oil and solids. Industry 
experienced the greatest fall in C02 emissions between 1980 and 
1997 (-0.7% per year) but a stabilisation of emissions has occurred 
since 1992 reflecting the increased energy consumption of this 
sector at the global level. 
GLOBAL MARKETS 
me the second largest importer of energy amongst the main worl-
d's regions. The net exporters remained the Middle East (893 
Mtoe in 1998), Africa (350 Mtoe), CIS (283 Mtoe) and EFTA (164 
Mtoe), all four mainly exporters of hydrocarbons. Oil, both crude 
and oil products, accounted for 81% of interregional energy 
exchanges in 1998, natural gas for 12% and solids for 7%. 
Although OPEC continued to dominate the oil market, it must be 
stressed that Russia accounted for 42% of the trade in natural gas 
in 1998. Finally interregional exchanges of energy represented in 
1998 only 17.5% of total world energy consumption, about the 
same level as in 1980. 
The OECD absorbed about 80% of world interregional exchanges of 
energy of which 81 % were covered by oil... 
World energy trade between the main regions considered in this 
study (net energy imports) shows that the European Union is by 
far the largest net importer with a steady annual growth of 2.5% 
since 1985, reaching a new peak of 723 Mtoe in 1998. NAFTA is the 
second ranking with a faster growth rate between 1985 and 1998 
(+13% per year on average). OECD Pacific is also an important 
importer with a relatively stable level since 1980, except for the 
drop observed in the mid-1980's. As a consequence of these 
trends, the OECD absorbed about 80% of world net energy 
exchanges in 1998. Amongst the non-OECD regions, although 
Central and Eastern Europe stabilised their level of imports at 
about 65 Mtoe, mainly of oil and gas from CIS, Asia was conti-
nuously increasing its imports starting from a negligible level in 
1980 to reach 270 Mtoe in 1998,35 Mtoe below the peak reached 
in 1997. As a result of these recent trends, Asia will rapidly beco-
Net Energy Imports by Region 
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NET ENERGY IMPORT : TOTAL BY REGION 
Mtoe  1980  1985  1990  1995  1996  1997  1998  85/80  90/85  96/90  97/96  98/97 
Annual % Change 
Western Europe 
European Union 
EFTA 
Rest of OECD 
NAFTA 
OECD Pacific 
Central and Eastern Europe 
CIS0) 
Africa 
Middle East 
Asia 
Latin America 
of which 
OECD 
668.0 
688.4 
-21.4 
565.9 
246.0 
305.7 
71.6 
-212.2 
-259.7 
-855.1 
18.4 
-22.7 
1233.9 
487.9 
526.3 
-38.5 
343.2 
68.9 
257.1 
65.6 
-219.2 
-241.0 
-395.0 
0.0 
-38.6 
831.1 
563.4 
643.7 
-80.4 
550.2 
215.6 
306.8 
77.1 
-260.0 
-294.9 
-701.9 
85.3 
-51.4 
1113.5 
508.3 
651.2 
-142.9 
606.7 
249.8 
319.5 
58.4 
-244.4 
-302.6 
-786.1 
216.5 
-106.8 
1115.0 
512.4 
678.9 
-166.6 
646.2 
274.1 
330.6 
69.0 
-276.4 
-330.7 
-788.1 
256.9 
-106.3 
1158.6 
520.9 
692.6 
-171.6 
679.1 
307.4 
328.4 
68.9 
-278.0 
-347.9 
-828.7 
304.0 
-118.2 
1200.1 
558.7 
722.9 
-164.2 
679.7 
338.8 
296.9 
65.0 
-283.4 
-349.9 
-893.4 
269.9 
-109.3 
1238.4 
-6.1% 
-5.2% 
12.4% 
-9.5% 
-22.5% 
-3.4% 
-1.7% 
0.6% 
-1.5% 
-14.3% 
-76.9% 
11.2% 
-7.6% 
2.9% 
4.1% 
15.9% 
9.9% 
25.6% 
3.6% 
3.3% 
3.5% 
4.1% 
12.2% 
489.3% 
5.9% 
6.0% 
-1.6% 
0.9% 
12.9% 
2.7% 
4.1% 
1.3% 
-1.8% 
1.0% 
1.9% 
2.0% 
20.2% 
12.9% 
0.7% 
1.7% 
2.0% 
3.0% 
5.1% 
12.1% 
-0.7% 
-0.1% 
0.6% 
5.2% 
5.2% 
18.3% 
11.2% 
3.6% 
7.3% 
4.4% 
-4.3% 
0.1% 
10.2% 
-9.6% 
-5.7% 
1.9% 
0.6% 
7.8% 
-11.2% 
-7.5% 
3.2% 
(1) Including Baltic countries for statistical reasons 
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WORLD : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985  1990  1996  1997  1998(3)  85/80  90/85  96/90  97/96  98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro» Wind 
Geothermal 
Other renewable energy sources 
Net Imports (1) 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (2) 
Electricity Generation in Twh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1985 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant 
C02 Emissions/Capita (t of C02/inhabitant) 
7380 
1806 
3162 
1245 
187 
149 
12 
819 
-12 
2 
-12 
21 
-33 
-3 
1 
7192 
1789 
2995 
1241 
1167 
8295 
713 
1736 
5846 
1973 
142 
466 
1365 
48.0 
1555 
837 
42 7 
270 
11 
9 
32.4 
344 
5167 
800 
2049 
803 
586 
120 
809 
17827 
4409 
89.6 
553.4 
1.63 
1881 
4.04 
7798 
2023 
2864 
1432 
387 
171 
20 
901 
19 
3 
21 
70 
-49 
-5 
0 
7729 
2026 
2797 
1426 
1479 
9813 
1492 
2004 
6318 
2426 
253 
564 
1610 
46.2 
1693 
982 
328 
351 
19 
12 
32.1 
358 
5440 
864 
1988 
846 
693 
161 
888 
18471 
4798 
100.0 
532.6 
1.61 
2045 
3.85 
8813 
2189 
3218 
1709 
519 
186 
32 
960 
-13 
-1 
-8 
50 
-58 
-4 
0 
8605 
2161 
3071 
1676 
1697 
11833 
2013 
2178 
7643 
2757 
330 
647 
1781 
49.0 
2032 
1148 
324 
475 
31 
54 
32.4 
430 
5896 
866 
2176 
938 
831 
178 
906 
20386 
5225 
117.1 
506.3 
1.65 
2265 
3.90 
9522 
2255 
3426 
1909 
618 
219 
37 
1058 
-5 
-9 
9 
62 
-53 
-4 
0 
9401 
2271 
3306 
1893 
1931 
13666 
2418 
2561 
8687 
3128 
355 
731 
2042 
49.9 
2267 
1347 
274 
544 
36 
66 
33.0 
514 
6276 
748 
2321 
1004 
965 
247 
991 
21809 
5703 
133.0 
486.9 
1.65 
2396 
3.82 
9665 
2272 
3528 
1917 
613 
223 
37 
1075 
14 
-2 
20 
78 
-58 
-4 
0 
9529 
2270 
3397 
1914 
1948 
13953 
2393 
2599 
8962 
3195 
360 
742 
2093 
49.8 
2325 
1367 
286 
569 
36 
68 
33.2 
540 
6293 
722 
2359 
987 
986 
232 
1007 
21980 
5783 
138.0 
475.6 
1.65 
2413 
3.80 
9731 
2211 
3601 
1945 
623 
222 
39 
1090 
-48 
-14 
-36 
na 
na 
1 
1 
9516 
2191 
3418 
1933 
1975 
na 
n a 
n a 
n a 
na 
na 
n a 
na 
na 
na 
na 
n a 
na 
na 
n a 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
21843 
5864 
140.9 
465.4 
1.62 
na 
3.72 
1.1% 
2.3% 
-2.0% 
2.8% 
15.6% 
2.9% 
11.1% 
1.9% 
_ 
4.9% 
-
27.7% 
8.3% 
12.4% 
-
1.5% 
2.5% 
-1.4% 
2.8% 
4.9% 
3.4% 
15.9% 
2.9% 
1.6% 
4.2% 
12.2% 
3.9% 
3.4% 
-0.8% 
1.7% 
3.2% 
-5.1% 
5.4% 
11.3% 
5.7% 
-0.2% 
0.8% 
1.0% 
1.5% 
-0.6% 
1.0% 
3.4% 
6.1% 
1.9% 
0.7% 
1.7% 
2.2% 
-0.8% 
-0.2% 
1.7% 
-1.0% 
2.5% 
1.6% 
2.4% 
3.6% 
6.0% 
1.7% 
9.7% 
1.3% 
_ 
-
-
-6.4% 
3.4% 
-0.7% 
-
2.2% 
1.3% 
1.9% 
3.3% 
2.8% 
3.8% 
6.2% 
1.7% 
3.9% 
2.6% 
5.5% 
2.8% 
2.0% 
1.2% 
3.7% 
3.2% 
-0.2% 
6.2% 
9.7% 
34.5% 
0.2% 
3.7% 
1.6% 
0.0% 
1.8% 
2.1% 
3.7% 
2.1% 
0.4% 
2.0% 
1.7% 
3.2% 
-1.0% 
0.4% 
2.1% 
0.3% 
1.3% 
0.5% 
1.0% 
1.9% 
3.0% 
2.7% 
2.6% 
1.6% 
-15.6% 
40.3% 
-
3.6% 
-1.4% 
-2.3% 
-
1.5% 
0.8% 
1.2% 
2.0% 
2.2% 
2.4% 
3.1% 
2.7% 
2.2% 
2.1% 
1.2% 
2.1% 
2.3% 
0.3% 
1.8% 
2.7% 
-2.7% 
2.3% 
2.5% 
3.2% 
0.3% 
3.0% 
1.0% 
-2.4% 
1.1% 
1.1% 
2.5% 
5.6% 
1.5% 
1.1% 
1.5% 
2.1% 
-0.6% 
0.0% 
0.9% 
-0.3% 
1.5% 
0.7% 
3.0% 
0.4% 
-0.8% 
1.6% 
0.7% 
1.7% 
„ 
-78.1% 
135.3% 
25.4% 
7.8% 
2.3% 
-22.5% 
1.4% 
-0.1% 
2.8% 
1.1% 
0.8% 
2.1% 
-1.0% 
1.5% 
3.2% 
2.2% 
1.5% 
1.5% 
2.5% 
-0.1% 
2.6% 
1.5% 
4.2% 
4.5% 
0.7% 
3.0% 
0.6% 
5.0% 
0.3% 
-3.4% 
1.6% 
-1.7% 
2.2% 
-6.3% 
1.6% 
0.8% 
1.4% 
3.8% 
-2.3% 
0.0% 
0.7% 
-0.6% 
0.7% 
-2.6% 
2.1% 
1.4% 
1.7% 
-0.4% 
4.6% 
1.3% 
, . 
587.1% 
-
n a 
na 
-
-
-0.1% 
-3.5% 
0.6% 
1.0% 
1.4% 
n a 
na 
na 
n a 
n a 
n a 
na 
n a 
na 
n a 
n a 
n a 
n a 
n a 
n a 
n a 
na 
na 
na 
n a 
n a 
na 
n a 
n a 
-0.6% 
1.4% 
2.1% 
-2.2% 
-1.5% 
na 
-2.0% 
(1) corresponds to statistical errors 
(2) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(3) Estimates 
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WORLD : MAIN INDICATORS 
1980  1985  1990  1996  1997  1998  85/80  90/85  96/90  97/96  98/97 
Annual % Change 
Gross Inland Consumption (Mtoe) 
Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Power Generation 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy per capita (Kgoe/inhabitant) 
Power Generation 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable consumption (Mtoe) 
Hydro 
Blomass 
Other renewable energy source 
Renewable Intensity (toe/1990 MEUR) 
Renewable per capita (kgoe/inhabltant) 
C02 Emissions (Mt of C02) 
Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Carbon (tn of C02/toe) 
Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
C02 per capita (kg of C02/inhabitant) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
7191.6 
1532.2 
402.3 
5137.3 
1938.5 
1134.7 
2063.2 
553.4 
117.9 
395.3 
149.2 
87.3 
158.8 
1631 
347 
1165 
440 
257 
468 
11.4% 
15.4% 
1.2% 
13.3% 
979.1 
148.6 
818.6 
11.9 
75.3 
222.1 
17827 
5069 
906 
11517 
4727 
3480 
3311 
2.5 
3.3 
2.3 
2.2 
2.4 
3.1 
1.6 
4043 
2612 
1072 
789 
751 
C02 per unit of GDP (tn of CO2/1990 MEUR) 1372 
Power Generation 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Β 
390 
368 
22 
70 
886 
364 
268 
255 
7728.7 
1822.0 
459.8 
5400.7 
1929.1 
1214.3 
2257.3 
532.6 
125.6 
372.2 
132.9 
83.7 
155.5 
1611 
380 
1126 
402 
253 
470 
12.8% 
17.3% 
1.3% 
15.2% 
1092.0 
171.0 
900.6 
20.5 
75.2 
227.6 
18471 
5519 
905 
11611 
4536 
3665 
3410 
2.4 
3.0 
2.0 
24 
2.4 
3.0 
1.5 
3850 
2420 
945 
764 
711 
1273 
380 
357 
23 
62 
800 
313 
253 
235 
8605.2 
2184.5 
540.5 
5850.4 
2008.4 
1411.2 
2430.7 
506.3 
128.5 
344.2 
118.2 
83.0 
143.0 
1647 
418 
1120 
384 
270 
465 
14.2% 
19.2% 
1.3% 
17.6% 
11 77.7 
185.5 
959.2 
32.9 
69.3 
225.4 
20386 
6457 
1057 
12413 
4690 
4250 
3474 
2.4 
3.0 
2.0 
2.1 
2.3 
3.0 
1.4 
3902 
2376 
898 
813 
665 
1199 
380 
356 
24 
62 
730 
276 
250 
204 
9401.1 
2443.5 
587.4 
6216.7 
1946.0 
1592.8 
2677.9 
486.9 
126.6 
322.0 
100.8 
82.5 
138.7 
1648 
428 
1090 
341 
279 
470 
15.5% 
21.2% 
1.2% 
20.0% 
1313.5 
217.6 
1056.8 
39.1 
68.0 
230.3 
21809 
7237 
1180 
12535 
4260 
4781 
3495 
2.3 
3.0 
2.0 
2.0 
2.2 
3.0 
1.3 
3824 
2198 
747 
838 
613 
1130 
375 
345 
30 
61 
649 
221 
248 
181 
9528.6 
2505.2 
608.9 
6231.2 
1940.1 
1635.4 
2655.7 
475.6 
125.1 
311.0 
96.8 
81.6 
132.6 
1648 
433 
1078 
335 
283 
459 
15.8% 
21.6% 
1.2% 
20.6% 
1334.4 
220.7 
1074.0 
39.7 
66.6 
230.8 
21980 
7390 
1233 
12512 
4207 
4909 
3395 
2.3 
2.9 
2.0 
2.0 
2.2 
3.0 
1.3 
3801 
2164 
728 
849 
587 
1097 
369 
336 
33 
62 
625 
210 
245 
169 
9516.2 
na 
na 
na 
na 
na 
na 
465.4 
η a 
η a 
η a 
na 
na 
1623 
η a 
na 
η a 
η a 
na 
tía 
na 
na 
na 
na 
na 
na 
na 
na 
na 
21843 
na 
na 
na 
na 
na 
na 
2.3 
na 
na 
lia 
na 
na 
na 
3725 
na 
na 
na 
na 
1068 
na 
na 
na 
na 
na 
na 
na 
na 
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1.5% 
3.5% 
2.7% 
1.0% 
-0.1% 
1.4% 
1.8% 
-0.8% 
1.3% 
-1.2% 
-2.3% 
-0.8% 
-0.4% 
-0.2% 
1.8% 
-0.7% 
-1.8% 
-0.3% 
0.1% 
2.4% 
2.4% 
1.1% 
2.7% 
2.2% 
2.8% 
1.9% 
11.5% 
0.0% 
0.5% 
0.7% 
1.7% 
0.0% 
0.2% 
-0.8% 
1.0% 
0.6% 
-0.7% 
-1.7% 
-2.7% 
-0.8% 
-0.7% 
-0.3% 
-1.2% 
-1.0% 
-1.5% 
-2.5% 
-0.6% 
-1.1% 
-1.5% 
-0.5% 
-0.6% 
0.9% 
-2.2% 
-2.0% 
-3.0% 
-1.2% 
-1.6% 
2.2% 
3.7% 
3.3% 
1.6% 
0.8% 
3.1% 
1.5% 
-1.0% 
0.5% 
-1.5% 
-2.3% 
-0.2% 
-1.7% 
0.4% 
1.9% 
-0.1% 
-0.9% 
1.3% 
-0.2% 
2.1% 
2.1% 
-0.5% 
2.9% 
1.5% 
1.6% 
1.3% 
10.0% 
-1.6% 
-0.2% 
2.0% 
3.2% 
3.2% 
1.3% 
0.7% 
3.0% 
0.4% 
-0.2% 
-0.5% 
-0.1% 
-0.3% 
-0.1% 
0.0% 
-1.1% 
0.3% 
-0.4% 
-1.0% 
1.3% 
-1.3% 
-1.2% 
0.0% 
0.0% 
0.4% 
0.0% 
-1.8% 
-2.5% 
-0.2% 
-2.8% 
1.5% 
1.9% 
1.4% 
1.0% 
-0.5% 
2.0% 
1.6% 
-0.6% 
-0.3% 
-1.1% 
-2.6% 
-0.1% 
-0.5% 
0.0% 
0.4% 
-0.4% 
-2.0% 
0.6% 
0.2% 
1.5% 
1.6% 
-1.1% 
2.1% 
1.8% 
2.7% 
1.6% 
2.9% 
-0.3% 
0.4% 
1.1% 
1.9% 
1.8% 
0.2% 
-1.6% 
2.0% 
0.1% 
-0.3% 
0.0% 
0.4% 
-0.8% 
-1.1% 
-0.1% 
-1.5% 
-0.3% 
-1.3% 
-3.0% 
0.5% 
-1.4% 
-1.0% 
-0.2% 
-0.5% 
4.0% 
-0.3% 
-1.9% 
-3.7% 
-0.2% 
-2.0% 
1.4% 
2.5% 
3.7% 
0.2% 
-0.3% 
2.7% 
-0.8% 
-2.3% 
-1.2% 
-3.4% 
-3.9% 
-1.0% 
-4.4% 
0.0% 
1.1% 
-1.1% 
-1.7% 
1.3% 
-2.2% 
2.0% 
2.3% 
-0.8% 
3.2% 
1.6% 
1.4% 
1.6% 
1.5% 
-2.1% 
0.2% 
0.8% 
2.1% 
4.5% 
-0.2% 
-1.2% 
2.7% 
-2.8% 
-0.6% 
-0.4% 
0.8% 
-0.4% 
-0.9% 
0.0% 
-2.0% 
-0.6% 
-1.6% 
-2.6% 
1.3% 
-4.2% 
-2.9% 
-1.6% 
-2.5% 
9.5% 
0.7% 
-3.8% 
-4.8% 
-1.0% 
-6.4% 
-0.1% 
na 
na 
na 
na 
na 
na 
-2.2% 
na 
na 
na 
na 
na 
-1.5% 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
lia 
-0.6% 
na 
na 
na 
na 
na 
na 
-0.5% 
na 
na 
na 
na 
na 
na 
-2.0% 
na 
na 
na 
na 
-2.6% 
na 
na 
na 
na 
na 
na 
na 
na 
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ENERGY OUTLOOK - Energy Demand: Recent evolution (1985-1998) 
• GDP growth accelerated in 1998 to reach almost 3%... 
• ... But final energy demand increased by only 1.6%, with similar climatic conditions to those in 1997 
• With a stable 46% share of final energy demand since 1990, oil remained the largest energy source 
INDUSTRY 
• Stable industrial energy consumption reduced industrial energy intensity by 23% since 1985 
• Gas and electricity together contributed 63% of total consumption in 1998 against 48% in 1985· Improvements in 
energy intensity and sustained growth of industrial production are linked 
•Throughout the European Union,the energy price decline accelerated in 1998 
TRANSPORT 
•Transport sector responsible for 78% of final energy demand increase since 1985, but only 54% since 1990 
• Passenger traffic has grown more rapidly than economic growth since 1990 driven by leisure-time travel 
• Goods transport demand accelerated since 1990 as a consequence of just-in-time industrial organisation 
• Increasing energy and environmental impacts of road transport expected in the near future 
• Equal diesel oil and gasoline shares in the total road fuel consumption in 1998 
• Demand for air transport heavily influenced by the liberalisation of air markets 
• Transport energy intensity stabilised since 1994 
• Prices for transport fuel largely determined by the level of taxes 
TERTIARY-DOMESTIC 
•Between 1990 and 1998, with similar climatic conditions, energy consumption increased by 12% 
• Faced with moderate energy prices, heating use seems less efficient 
• Energy intensity, corrected for climatic effects, declined by only 0.7% per year since 1985 
• Energy prices for domestic consumers declined regularly 
The European Union is one of the largest energy consuming 
regions in the world. In 1998 it consumed 1436 Mtoe, about 31% 
of total OECD primary energy consumption and about 15% of 
world consumption. Although examined as a whole region, the 
European Union is in fact marked by contrasts, ranging from coun-
tries with cold climates such as those in Scandinavia to those with 
milder climates in the Mediterranean. Similariy,there are substan-
tial differences in national gross production and in income levels. 
All of these factors result in widely differing patterns of living stan-
dards and energy consumption. 
GDP growth accelerated in 1998 to reach almost 3%... 
The volume of energy consumed is largely a function, among 
other variables, of economic activity and climate. Despite year to 
year variations, GDP has increased substantially. During the 
1980's, GDP grew on average by 2.3% per annum with a marked 
acceleration in the period 1986-1990 (3.1% per year). Since then, 
GDP growth has been marked by a slowdown to 0.5% between 
1991 and 1992,followed by sustained recoveryin 1994-95 (+2.7% 
per year on average). In 1996, economic growth showed a relative 
slowdown with an increase limited to 1.7%. But the economy 
rebounded in 1997 with GDP growth of 2.6%, rising to 2.9% in 
1998 and 2.0% in 1999. Over the period 1990-1998, a very differ-
entiated evolution characterised economic growth amongst 
Member States. Sweden and Italy showed an average growth 
close to 1% per year whilst growth in six Member States including 
some major countries (France, Germany and the United Kingdom) 
Main Indicators (1985 = 100) 
G'oss Inland 
Consumption 
Energy Intensity 
1 To avoid a break in the time series, the analysis of the European Union includes all data regarding the former German Democratic Republic 
since 1985. 
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GROSS DOMESTIC PRODUCT (BILLIONS 1990 EUR) 
1980  1985 1990 1995 1996 1997 1998 80/85 90/85 95/90 96/95 97/96 98/97 98/90 
Annual % Change 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
EUROPEAN UNION 
100.0 
128.4 
80.5 
78.1 
758.3 
1045.1 
55.6 
24.2 
690.6 
6.0 
180.3 
39.8 
290.5 
148.2 
590.7 
4216.2 
107.3 
133.1 
91.7 
89.9 
811.0 
1124.0 
59.5 
27.4 
744.0 
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41.6 
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4553.7 
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154.5 
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940.0 
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65.3 
35.9 
861.2 
8.5 
222.5 
54.3 
398.2 
180.8 
763.1 
5315.0 
138.5 
164.8 
114.8 
103.3 
987.1 
1405.4 
69.4 
48.3 
910.6 
10.2 
247.0 
59.1 
425.7 
185.1 
814.1 
5683.2 
140.7 
166.9 
118.5 
107.0 
1000.7 
1423.4 
71.1 
52.2 
916.6 
10.5 
254.7 
60.8 
435.3 
187.5 
831.9 
5777.8 
144.2 
171.9 
122.4 
113.4 
1022.7 
1454.7 
73.3 
57.8 
930.4 
10.9 
264.0 
63.1 
450.1 
190.8 
861.1 
5930.8 
149.0 
176.9 
125.7 
119.4 
1055.4 
1495.5 
76.0 
64.7 
943.4 
11.6 
273.7 
65.6 
467.2 
196.3 
880.9 
6101.3 
1.4% 
0.7% 
2.6% 
2.8% 
1.4% 
1.5% 
1.3% 
2.5% 
1.5% 
3.3% 
1.3% 
0.9% 
1.5% 
1.7% 
1.9% 
1.6% 
3.2% 
3.0% 
2.1% 
3.4% 
3.0% 
2.9% 
1.9% 
5.5% 
3.0% 
3.9% 
3.0% 
5.5% 
4.9% 
2.3% 
3.2% 
3.1% 
2.0% 
1.3% 
2.5% 
-0.5% 
1.0% 
1.6% 
1.2% 
6.1% 
1.1% 
3.9% 
2.1% 
1.7% 
1.3% 
0.5% 
1.3% 
1.3% 
1.6% 
1.3% 
3.2% 
3.6% 
1.4% 
1.3% 
2.4% 
8.3% 
0.7% 
2.6% 
3.1% 
3.0% 
2.3% 
1.3% 
2.2% 
1.7% 
2.5% 
3.0% 
3.3% 
6.0% 
2.2% 
2.2% 
3.2% 
10.6% 
1.5% 
4.1% 
3.6% 
3.7% 
3.4% 
1.8% 
3.5% 
2.6% 
3.3% 
2.9% 
2.7% 
5.3% 
3.2% 
2.8% 
3.6% 
11.9% i 
1.4% ' 
6.1% 
3.7% 
4.0% 
3.8% 
2.9% 
2.3% 
2.9% 
2.2% 
1.7% 
2.7% 
1.5% 
1.5% 
1.8% 
1.9% 
7.7% 
1.1% 
4.0% 
2.6% 
2.4% 
2.0% 
1.0% 
1.8% 
1.7% 
approximated to the European average of 1.7%; and the others 
grew more than 2% per year on average, Ireland achieving 7.7% 
growth. The major political events during this period have been 
the reunification of Germany in 1990 and the entry of three new 
member states in 1995: Austria, Finland and Sweden. Together 
these three countries contributed a little less than 8% of total EU 
GDP in 1998. 
FINAL ENERGY CONSUMPTION 
...ßuf final energy demand increased by only 1.6%, with similar cli-
matic conditions to those in 1997 
1998, as was the case in 1997, is of particular interest as it presents 
climatic conditions, as measured by degree-days, close to those of 
1990. Since 1985, annual degree-days have varied from 2136 to 
2642, with a 1990 value close to the minimum and 11 % below the 
long-term average value. In 1998, degree-days increased by 0.6% 
compared to 1997 but remained 7% below the long-term aver-
age. As a result, many comparisons, mainly regarding energy and 
environment indicators, can be made without having to correct 
substantially for climatic variations. In 1998, final energy 
demand in the European Union (946 Mtoe) increased by 1.6% as 
a response to the 2.9% growth of GDP. With the exception of solid 
fuels that declined by 8.8%, in line with the average reduction 
observed since 1990, all the other fuels experienced rising con-
sumption: heat by 1.1%, oil products by 1.5%, electricity by 2.5%, 
natural gas by 2.8% and renewable energy sources by 3.3%. Since 
1990, final energy demand has Increased on average by 1.2% per 
year while GDP increased by 1.7% implying an elasticity of about 
two thirds. This performance resulted mainly from the stabilisa-
Main items 
In 1998 the European Union had a combined population of 
some 380 m people, or about 6% of the world total. It is now 
the largest economic and political bloc in the world and the 
prospects are for continued expansion pending further 
negotiations and final political agreement with a large num-
ber of potential Accession States. The European Union 
includes many of the earliest industrialising countries which 
are now relatively mature economies. In recent years, the 
most significant structural changes have included the rapid 
growth of a wide range of service industries and the shift to 
less energy-intensive manufacturing. Rising personal 
incomes have underpinned high standards of living, associa-
ted with widespread ownership of domestic appliances and 
private cars. Space heating requirements, influenced by the 
varied climatic conditions in the European Union, are gene-
rally high and temperature dependent. These trends have 
shaped the broad evolution of energy demand and will conti-
nue to do so in future. They also explain significant substitu-
tion towards gas and electricity in final markets other than 
transport. The transport sector has experienced rapid grow-
th and now accounts for a large proportion of total oil 
demand. Structural change, combined with saturation in 
some final markets, is leading to slower growth in energy use; 
but the European Union still accounts for some 15% of total 
world demand. 
tion of final energy consumption in Germany since 1990 as a con-
sequence of the improved energy efficiency in the new Länder. 
Excluding Germany, final energy consumption increased in the EU 
at the same rate as GDP. 
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With a stable 46%> share of final energy demand since 1990, oil 
remained the largest energy source... 
Oil remained the largest energy source with around 46% of total 
demand since 1990. But this apparent stability hides big structur-
al changes in oil product consumption. Although demand for oil 
products increased as a whole by 1.2% on average since 1990, 
consumption of kerosene grew by 4.4% per year on average, 
diesel oil by 3.6%, LPG by 0.9% and heating gas oil by 0.6%. 
Gasoline consumption remained stable and residual fuel oil con-
sumption declined by 4.8% per year on average. In 1998, oil prod-
uct consumption increased by 6.5 Mtoe or 1.2% but transporta-
tion fuels increased by 9.6 Mtoe or 3%. Gas (23.6% share in 1998 
against 21.6% in 1990 and 19.6% in 1985) grew by 2.8% per year 
on average since 1990 as it did in 1998. It gained market share in 
both industry (from 29.2% to 34.0%) and the tertiary-domestic 
sectors (from 28.4% to 34.7%),a similar evolution in both sectors. 
Electricity demand (19.2% share in 1998 against 18.1% in 1990 
and 16.6% in 1985) increased by 1.9% a year since 1990, corre-
sponding to an elasticity against GDP still higher than 1, but this 
ratio declined to reach only 0.69 in 1997 and 0.86 in 1998. At the 
same time, distributed heat demand, pushed by the development 
of combined heat and power in both industry and tertiary sectors, 
increased annually by 2.9% on average, with a major development 
between 1990 and 1996 but stabilisation since then. As a conse-
quence, the contribution of distributed energy networks (electric-
ity, natural gas and distributed heat) reached 45% of total final 
energy demand in 1998 (40.7% in 1990) and 65.7% excluding 
transport energy consumption (57.7% in 1990). Since 1990 the 
consumption of solid fuels has fallen by 47%, their share dropping 
from 9.3% to only 4.5%. By fuels, lignite consumption fell by 82%, 
steam coal consumption declined by 33% and coke by 30%. The 
declining contribution of solid fuels is linked to the steady con-
version of the iron and steel sectors to electric arc furnaces and 
Final Energy Demand : Fuel Shares 
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the continuing closure of mines - limiting deliveries to their local 
mineworkers and industrial markets. This evolution was rein-
forced by the increasing standard of living in the new German 
Länder where historically the consumption of lignite by final con-
sumers used to be significant, but it had become marginal by 
1997. The contribution of renewable energy forms (blomass, 
wind, photovoltaics...) increased substantially with a major jump 
of 12% in 1997, followed by 3.3% growth in 1998; and their share 
was comparable with that of solid fuel in 1998. 
INDUSTRY 
Stable industrial energy consumption reduced industrial energy 
intensity by 23% since 1985... 
Masked by its apparent stability since 1985 energy consumption 
in industry has shown a contrasted evolution within three specif-
ic periods. Between 1985 and 1989 energy consumption 
increased slowly, the 12% increase of Industrial production being 
compensated for by the energy savings generated by rational use 
of energy measures, dictated by high energy prices prevailing in 
1985, and continued industrial restructuring. Between 1989 and 
1993 energy consumption declined by 2.4% per year on average, 
influenced by saving measures and depressed industrial produc-
tion that declined by about 4% in 4 years. Since 1994, energy con-
sumption has grown at 1.1% per year on average while industrial 
production has increased by 2.9% on average. Consequently the 
specific energy intensity (or energy consumption per unit of 
industrial consumption) has improved by about 23% since 1985, 
of which 2.7% occurred in 1997 and 3.6% in 1998. The recent evo-
lution shows that sustained industrial production favours addi-
tional intensity gains. This can be a consequence of new invest-
ment, higher capacity utilisation rates combined with the contin-
ued development of small to medium-sized enterprises dedicated 
to high value-added products (electronics, telecomms, bioengi-
neering...). Analysis of the specific energy intensity ratio is com-
plex: technological improvements have occurred, but at the same 
time as structural changes. The accelerated restructuring of 
European industry, which commenced after the second petrole-
um shock, was continued, inducing a further reduction of activity 
in energy-intensive sectors, such as iron and steel, chemicals and 
non-metallic minerals. In addition the last few years have been 
marked by the decline of manufacturing industries, including tex-
tiles, penalised by high labour costs. It is remarkable to observe 
that the improvement of energy efficiency accelerated in 1998 
despite declining energy prices. This suggests strongly that ener-
gy efficiency has been effectively integrated into industrial man-
agement. 
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INDICES OF INDUSTRIAL PRODUCTION (1990=100) (1) 
1980  1985 1990 1995 1996 1997 1998 80/85 90/85 95/90 96/95 97/96 98/97 98/90 
Annual % Change 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
EUROPEAN UNION 
75.9 
81.5 
76.4 
73.6 
89.3 
82.5 
90.9 
54.2 
87.5 
69.9 
85.3 
62.5 
82.9 
78.1 
85.8 
80.4 
82.3 
84.9 
92.5 
88.1 
8 7.1 
85.5 
97.2 
69.6 
84.8 
84.9 
90.8 
73.9 
86.0 
86.6 
88.9 
86.6 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
112.3 
101.0 
115.8 
114.5 
99.7 
95.9 
97.4 
158.5 
107.9 
101.3 
108.3 
99.7 
103.3 
112.8 
107.3 
102.7 
112.9 
101.9 
117.7 
118.8 
99.6 
96.5 
98.4 
171.1 
105.8 
100.8 
112.4 
105.0 
102.2 
114.7 
108.0 
103.3 
119.8 
106.6 
123.9 
129.5 
103.6 
99.9 
100.1 
197.3 
109.9 
107.7 
115.5 
107.9 
109.3 
122.8 
109.7 
107.4 
123.8 
112.2 
126.6 
139.4 
108.2 
104.4 
108.4 
228.2 
111.0 
112.4 
116.7 
113.5 
115.2 
127.9 
110.6 
111.3 
1.6% 
0.8% 
3.9% 
3.7% 
-0.5% 
0.7% 
1.4% 
5.1% 
-0.6% 
4.0% 
1.3% 
3.4% 
0.7% 
2.1% 
0.7% 
1.5% 
4.0% 
3.3% 
1.6% 
2.6% 
2.8% 
3.2% 
0.6% 
7.5% 
3.3% 
3.3% 
1.9% 
6.2% 
3.1% 
2.9% 
2.4% 
2.9% 
2.3% 
0.2% 
3.0% 
2.7% 
-0.1% 
-0.8% 
-0.5% 
9.7% 
1.5% 
0.3% 
1.6% 
-0.1% 
0.6% 
2.4% 
1.4% 
0.5% 
0.6% 
0.8% 
1.6% 
3.8% 
-0.1% 
0.6% 
1.0% 
8.0% 
-1.9% 
-0.4% 
3.8% 
5.3% 
-1.0% 
1.7% 
0.6% 
0.5% 
6.1% 
4.7% 
5.3% 
9.0% 
4.0% 
3.6% 
1.8% 
15.3% 
3.8% 
6.8% 
2.7% 
2.8% 
7.0% 
7.1% 
1.6% 
4.0% 
3.4% 
5.2% 
2.1% 
7.6% 
4.5% 
4.5% 
8.3% 
15.7% 
1.1% 
4.4% 
1.0% 
5.2% 
5.3% 
4.1% 
0.9% 
3.7% 
2.7% 
1.4% 
3.0% 
4.2% 
1.0% 
0.5% 
1.0% 
10.9% 
1.3% 
1.5% 
1.9% 
1.6% 
1.8% 
3.1% 
1.3% 
1.4% 
(1) Excluding construction 
Industry: Main Indicators (1985= 100} 
I Industrial 
production 
I Specific energy 
intensity 
Industry energy 
consumption 
The indices of industrial production reflect the 1993 recession 
with a slow-down of 3.2% in the European Union as a whole, fol-
lowed by sustained recovery since then, particularly marked in 
1997 (+4.0%) and 1998 (+3.7%). The period 1990-98 demonstrat-
ed an increase by about 1.4% per year on average, and 2.7% per 
year since 1995, but the trends vary significantly across the 
Member States: the highest growth was obtained by Ireland 
(+10.9% per year on average), followed by the Nordic countries 
(between 3% and 4.2%). Conversely industrial production growth 
was lower in the four main countries: Italy and the United 
Kingdom with 1.3% per year on average, France with 1.0% and 
Germany with 0.5% (which experienced the weakest growth due 
to reunification). 
Gas and electricity together contributed 63% of total consumption in 
1998 against 48% in 1985... 
In terms of the fuel mix, significant changes have occurred since 
1985 with the declining contribution of solids and oil products 
balanced by the increasing use of gas and electricity. Solids con-
sumption declined both in the coke and steam coal markets. 
Consumption is increasingly concentrated in the iron and steel 
sector that now absorbs 67% of industrial solids consumption 
against 46% in 1985, despite the recent growth of electric arc fur-
naces. Steam coal consumption has decreased by 25% since 1985. 
Its use has been halved in the building material sector, where it 
competes with petroleum coke and industrial wastes, but has 
been multiplied by 6 in iron & steel that constituted its first mar-
ket for direct injection in blast furnaces. Consequently coke use 
has decreased by about 42% since 1985, but has been stable since 
1992. Lignite consumption, mainly located in Germany, has disap-
peared given mine closures. Oil consumption declined continu-
ously, except during the recession period in the beginning of the 
1990's, falling by 25% since 1985. The reduction of residual fuel oil, 
about 16 Mtoe since 1985, halving its consumption, exceeded the 
total reduction in industrial energy demand. This was partly com-
pensated by an increase of petroleum coke consumption. Overall, 
other products, in particular LPG and gasoil, remained constant. 
Consequently, the share of heavy products (residual fuel oil and 
petroleum coke) has declined from 64% in 1985 to 57% in 1998. 
Gas and electricity, with an average growth rate of about 2.3% and 
1.6% respectively per annum since 1985, largely dominated the 
industrial energy market. Since 1985, they have both increased 
their market share to reach 34% for natural gas and 29% for elec-
tricity. Their progression is partly related to the reduced share of 
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energy-intensive industries (iron & steel,chemicals, building mate-
rials...); this share declined from 56% in 1985 to 48% in 1998. In 
addition, excluding the climatic effect, gas consumption benefited 
from the significant improvements that occurred in all gas tech-
nologies (gas turbines, gas engines...) over the last few years, 
resulting in higher efficiencies and reduced environmental 
impacts. Electricity also benefited from the development of a 
large range of new electro-technologies ever more widely utilised 
in industrial applications. Growth of gas and electricity use will be 
reinforced in the near future by the progressive liberalisation of 
these two energy markets which will reinforce their competitive-
ness. Overall, the resulting share of each fuel changed over the 
period 1985-1998 as follows: solids from 24% to 13%, oil from 21% 
to 16%, gas from 25% to 34% and electricity from 23% to 29%. 
Improvements in energy intensity and sustained growth of industrial 
production are linked... 
Improvements in energy intensity on a Member State basis show 
large variations depending upon local situations: structure of 
industrial production, objectives of energy policy, energy 
prices... Ireland's industrial energy intensity dropped by 
about 58% in the 1990-98 period at the same time as it saw the 
fastest growth in industrial production, more than a doubling, 
as a result of diversification towards high added-value indus-
tries. Sweden, Finland and Denmark, which experienced the 
most sustained Increase in industrial production after Ireland 
with growth since 1990 of between 27% and 40%, are also 
amongst the best performers in terms of energy efficiency 
with improvements of between 11% and 17% over this period. 
This confirms the close relationship between improvements in 
energy intensity and sustained industrial production growth. 
Major improvements were always associated with high eco-
nomic growth that facilitated industrial diversification, 
revamping of processes, implementation of energy savings 
programmes... The performance of the five major Member 
States (France, Germany, Italy, Spain and the United Kingdom) 
was more mixed. Between 1985 and 1990, all of them regis-
tered a growth of industrial production of about 11%-18% 
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Mtoe 
Total consumption 
Iron & Steel 
Chemicals 
Building Materials 
Other 
Solids 
Iron & Steel 
Chemicals 
Building Materials 
Other 
Oil 
Iron & Steel 
Chemicals 
Building Materials 
Other 
Gas 
Iron & Steel 
Chemicals 
Building Materials 
Other 
Electricity 
Iron & Steel 
Chemicals 
Building Materials 
Other 
Heat 
1985 1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
264.1 268.5 265.2 259.6 262.6 262.5 0.1% -0.4% 1.2% -0.1% -0.1% 
61.0 
50.4 
35.0 
117.7 
63.5 
29.1 
7.8 
12.9 
13.6 
56.7 
4.0 
12.1 
8.8 
31.7 
66.7 
19.2 
15.0 
8.7 
23.8 
61.9 
8.5 
14.6 
4.3 
34.4 
3.3 
86.6 
115.0 
58.0 
51.8 
35.5 
123.2 
57.6 
26.2 
7.7 
10.9 
12.8 
55.5 
4.2 
11.9 
9.4 
29.9 
72.2 
19.0 
15.7 
10.0 
27.5 
67.3 
8.5 
15.6 
4.9 
38.3 
3.7 
93.6 
108.2 
55.7 
50.3 
35.8 
123.4 
53.5 
25.7 
6.3 
10.3 
11.2 
48.9 
3.7 
10.3 
9.6 
25.2 
77.2 
18.0 
16.8 
10.8 
31.6 
69.3 
8.2 
16.1 
5.0 
40.0 
3.8 
100.0 
100.0 
2000 An 
52.1 
42.8 
32.5 
132.2 
36.3 
22.8 
2.6 
6.4 
4.6 
45.3 
3.3 
6.7 
8.3 
27.0 
88.2 
17.5 
18.7 
12.3 
39.8 
71.7 
8.5 
14.2 
5.4 
43.7 
4.1 
103.3 
94.8 
nual E 
54.7 
42.4 
32.1 
133.4 
37.7 
24.9 
2.5 
5.9 
4.4 
44.7 
3.4 
6.8 
8.5 
26.0 
87.1 
17.6 
17.8 
12.1 
39.5 
74.3 
8.9 
14.6 
5.5 
45.3 
4.2 
107.4 
92.2 
nergy 
52.8 
40.7 
31.4 
137.5 
35.5 
23.8 
1.6 
5.2 
5.0 
42.6 
3.2 
5.3 
8.1 
26.1 
89.2 
17.0 
18.3 
12.6 
41.4 
76.0 
8.9 
14.9 
5.5 
46.7 
3.9 
111.3 
88.9 
-1.8% 
0.0% 
0.4% 
1.0% 
-3.4% 
-2.5% 
-4.4% 
-4.4% 
-3.7% 
-2.9% 
-1.4% 
-3.1% 
1.7% 
-4.5% 
3.0% 
-1.3% 
2.3% 
4.3% 
5.8% 
2.3% 
-0.8% 
1.9% 
3.0% 
3.0% 
3.1% 
2.9% 
-2.8% 
Review 
-1.1% 
-2.6% 
-1.6% 
1.1% 
-6.2% 
-2.0% 
-13.9% 
-7.6% 
-13.9% 
-1.3% 
-1.8% 
-7.0% 
-2.5% 
1.2% 
2.3% 
-0.5% 
1.8% 
2.3% 
3.9% 
0.6% 
0.5% 
-2.1% 
1.3% 
1.5% 
1.1% 
0.5% 
-0.9% 
5.2% 
-1.0% 
-1.2% 
0.9% 
3.7% 
9.2% 
-1.4% 
-8.4% 
-3.7% 
-1.3% 
1.7% 
1.9% 
3.4% 
-3.9% 
-1.3% 
0.6% 
-4.7% 
-1.5% 
-0.6% 
3.5% 
5.0% 
3.0% 
0.9% 
3.8% 
2.1% 
4.0% 
-2.7% 
-3.6% 
-3.9% 
-2.2% 
3.1% 
-5.7% 
-4.4% 
-35.3% 
-12.4% 
13.3% 
-4.6% 
-5.8% 
-22.8% 
-5.5% 
0.6% 
2.5% 
-3.6% 
2.6% 
3.6% 
4.7% 
2.4% 
-0.3% 
2.1% 
1.3% 
3.1% 
-6.6% 
3.7% 
-3.6% 
-0.7% 
-2.6% 
-1.6% 
1.4% 
-5.0% 
-1.0% 
-15.5% 
-8.3% 
-9.7% 
-1.7% 
-1.9% 
-8.1% 
-2.1% 
0.4% 
1.8% 
-0.8% 
1.1% 
2.0% 
3.4% 
1.2% 
0.9% 
-0.9% 
1.3% 
2.0% 
0.2% 
1.4% 
-1.5% 
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1985 1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Austria 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Belgium 
Total Consumption (Mtoe] 
Share in European Union 
Specific Industrial Energy 
Denmark 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Finland 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
France 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Germany 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Greece 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Ireland 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Italy 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Luxembourg 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Netherlands 
Total Consumption (Mtoe! 
Share in European Union 
Specific Industrial Energy 
Portugal 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
Spain 
Total Consumption (Mtoe! 
Share in European Union 
Specific Industrial Energy 
Sweden 
Total Consumption (Mtoe! 
Share in European Union 
Specific Industrial Energy 
United Kingdom 
Total Consumption (Mtoe 
Share in European Union 
Specific Industrial Energy 
European Union 
Total Consumption (Mtoe 
Specific Industrial Energy 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
(%) 
Intensity (1990= 
Intensity (1990= 
5.8 
2.2% 
=100) 123.0 
10.6 
4.0% 
=100) 109.4 
2.7 
1.0% 
=100) 102.4 
8.0 
3.0% 
=100) 103.3 
37.8 
14.3% 
=100) 117.3 
79.8 
30.2% 
=100) 130.4 
3.7 
1.4% 
= 100) 97.6 
1.8 
0.7% 
=100) 129.0 
31.5 
11.9% 
=100) 100.6 
1.8 
0.7% 
=100) 121.5 
13.7 
5.2% 
=100) 114.2 
3.7 
1.4% 
=100) 120.5 
18.8 
7.1% 
=100) 110.9 
11.9 
4.5% 
=100) 115.9 
32.4 
12.3% 
=100) 106.4 
264.14 
=100) 115.0 
5.7 
2.1% 
112.9 
11.1 
4.1% 
105.0 
2.7 
1.0% 
98.1 
8.4 
3.1% 
97.5 
36.8 
13.7% 
104.7 
77.6 
28.9% 
120.0 
4.1 
1.5% 
102.6 
1.8 
0.7% 
107.8 
35.1 
13.1% 
98.2 
1.6 
0.6% 
101.7 
13.1 
4.9% 
105.5 
3.8 
1.4% 
107.6 
19.4 
7.2% 
102.9 
11.8 
4.4% 
110.8 
35.3 
13.1% 
105.5 
268.54 
108.2 
5.8 
2.2% 
100.0 
11.5 
4.3% 
100.0 
2.9 
1.1% 
100.0 
8.8 
3.3% 
100.0 
37.0 
14.0% 
100.0 
71.5 
27.0% 
100.0 
3.9 
1.5% 
100.0 
2.0 
0.7% 
100.0 
36.9 
13.9% 
100.0 
1.7 
0.6% 
100.0 
13.2 
5.0% 
100.0 
4.1 
1.6% 
100.0 
19.8 
7.4% 
100.0 
11.8 
4.5% 
100.0 
34.2 
12.9% 
100.0 
265.24 
100.0 
6.0 
2.3% 
92.6 
11.5 
4.4% 
98.9 
3.0 
1.2% 
89.7 
10.0 
3.8% 
95.1 
37.5 
14.4% 
101.6 
60.6 
23.4% 
87.9 
4.3 
1.7% 
111.0 
1.8 
0.7% 
53.0 
36.5 
14.1% 
93.5 
1.1 
0.4% 
66.3 
13.2 
5.1% 
88.6 
4.7 
1.8% 
108.8 
19.7 
7.6% 
97.6 
12.4 
4.8% 
91.4 
37.1 
14.3% 
100.3 
259.58 
94.8 
7.1 
2.7% 
102.1 
12.5 
4.8% 
102.3 
3.0 
1.1% 
84.2 
10.6 
4.0% 
92.6 
37.7 
14.3% 
98.1 
58.3 
22.2% 
81.6 
4.3 
1.7% 
110.2 
1.9 
0.7% 
47.4 
37.4 
14.3% 
92.3 
1.0 
0.4% 
55.7 
13.2 
5.0% 
86.4 
5.3 
2.0% 
118.8 
21.6 
8.2% 
100.0 
12.6 
4.8% 
87.1 
36.1 
13.7% 
96.1 
262.64 
92.2 
7.0 
2.7% 
97.9 
13.1 
5.0% 
101.6 
3.0 
1.2% 
83.1 
10.9 
4.2% 
88.6 
37.9 
14.5% 
94.6 
57.4 
21.9% 
76.9 
4.4 
1.7% 
103.6 
1.9 
0.7% 
42.3 
36.6 
14.0% 
89.4 
0.9 
0.3% 
44.6 
13.1 
5.0% 
84.9 
5.5 
2.1% 
117.3 
22.0 
8.4% 
96.8 
12.7 
4.8% 
83.9 
36.0 
13.7% 
95.0 
262.50 
88.9 
-0.2% 
-0.3% 
-4.1% 
1.5% 
1.4% 
-1.8% 
1.1% 
1.0% 
-0.5% 
1.9% 
1.8% 
-0.6% 
-0.4% 
-0.5% 
-3.1% 
-2.2% 
-2.2% 
-5.2% 
1.0% 
1.0% 
0.5% 
2.2% 
2.1% 
-5.0% 
3.2% 
3.1% 
-0.1% 
-0.6% 
-0.7% 
-3.8% 
-0.7% 
-0.8% 
-2.6% 
2.3% 
2.3% 
-3.7% 
1.0% 
0.9% 
-2.0% 
-0.1% 
-0.1% 
-2.9% 
1.1% 
1.0% 
-1.2% 
0.1% 
-2.8% 
0.7% 
1.1% 
-1.3% 
0.1% 
0.5% 
-0.2% 
0.9% 
1.3% 
-1.8% 
2.1% 
2.4% 
-0.8% 
0.2% 
0.6% 
0.3% 
-2.7% 
-2.4% 
-2.1% 
1.5% 
1.8% 
1.8% 
-1.6% 
-1.3% 
-10.0% 
-0.2% 
0.2% 
-1.1% 
-6.5% 
-6.2% 
-6.6% 
-0.1% 
0.3% 
-2.0% 
2.2% 
2.6% 
1.4% 
0.0% 
0.3% 
-0.4% 
0.8% 
1.2% 
-1.5% 
1.3% 
1.7% 
0.1% 
-0.4% 
-0.9% 
17.0% 
15.6% 
10.3% 
8.2% 
7.0% 
3.4% 
-1.1% 
-2.2% 
-6.1% 
6.1% 
4.9% 
-2.6% 
0.5% 
-0.7% 
-3.4% 
-3.8% 
-4.9% 
-7.1% 
1.0% 
-0.2% 
-0.8% 
3.3% 
2.1% 
-10.4% 
2.5% 
1.3% 
-1.3% 
-10.3% 
-11.4% 
-16.0% 
0.1% 
-1.0% 
-2.5% 
12.3% 
11.0% 
9.2% 
9.6% 
8.3% 
2.5% 
1.9% 
0.7% 
-4.8% 
-2.7% 
-3.8% 
-4.2% 
1.2% 
-2.7% 
-0.9% 
-0.8% 
-4.1% 
4.5% 
4.6% 
-0.6% 
0.7% 
0.8% 
-1.4% 
3.0% 
3.1% 
-4.3% 
0.7% 
0.8% 
-3.6% 
-1.5% 
-1.5% 
-5.8% 
1.9% 
1.9% 
-5.9% 
3.1% 
3.1% 
-10.9% 
-2.1% 
-2.1% 
-3.1% 
-16.3% 
-16.3% 
-19.9% 
-0.7% 
-0.7% 
-1.7% 
3.9% 
3.9% 
-1.3% 
2.0% 
2.0% 
-3.2% 
0.3% 
0.4% 
-3.7% 
-0.3% 
-0.3% 
-1.2% 
-0.1% 
-3.6% 
2.4% 
2.6% 
-0.3% 
1.6% 
1.8% 
0.2% 
0.6% 
0.8% 
-2.3% 
2.7% 
2.8% 
-1.5% 
0.3% 
0.4% 
-0.7% 
-2.7% 
-2.6% 
-3.2% 
1.5% 
1.6% 
0.4% 
-0.4% 
-0.3% 
-10.2% 
-0.1% 
0.0% 
-1.4% 
-8.3% 
-8.2% 
-9.6% 
-0.1% 
0.0% 
-2.0% 
3.6% 
3.8% 
2.0% 
1.4% 
1.5% 
-0.4% 
0.9% 
1.0% 
-2.2% 
0.6% 
0.8% 
-0.6% 
-0.1% 
-1.5% 
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ENERGY PRICES TO INDUSTRIAL CONSUMERS IN CONSTANT 1990 EUR PER TOE (1)(2) 
1985 1988 1990 1995 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
European Union 
Steam Coal 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Steam Coal 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Steam Coal 
Heavy fuel oil 3.5% S 
Electricity 
Steam Coal 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Steam Coal 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Steam Coal (3) 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Heavy fuel oil 3.5% S 
Electricity 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Steam Coal 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Heavy fuel oil 3.5% S 
Electricity 
Steam Coal 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Heavy fuel oil 3.5% S 
Electricity 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Steam Coal 
Electricity 
Steam Coal 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
Steam Coal (3) 
Heavy fuel oil 3.5% S 
Natural gas 
Electricity 
154.6 
310.5 
269.3 
726.2 
120.6 
270.5 
273.6 
775.2 
191.4 
286.2 
875.7 
128.7 
345.5 
270.8 
765.6 
144.6 
288.2 
271.1 
599.3 
209.0 
284.5 
284.0 
833.2 
284.9 
775.4 
328.2 
389.0 
965.7 
131.9 
303.0 
271.7 
1183.0 
287.6 
739.6 
129.1 
275.3 
234.9 
690.4 
294.9 
1050.7 
365.8 
359.5 
969.3 
145.6 
503.6 
151.3 
293.4 
212.3 
777.3 
158.2 
304.6 
262.6 
739.1 
97.0 
109.2 
133.2 
699.4 
72.8 
85.1 
106.0 
582.4 
127.3 
111.1 
533.2 
75.5 
132.1 
97.9 
621.7 
111.2 
98.7 
123.2 
517.2 
211.2 
96.1 
127.8 
880.0 
169.2 
657.6 
130.9 
280.4 
700.3 
74.6 
88.3 
86.9 
863.3 
93.4 
708.0 
65.0 
119.8 
97.9 
451.0 
163.2 
1115.4 
130.8 
155.7 
1015.6 
107.6 
465.5 
113.2 
109.6 
152.2 
711.0 
133.8 
108.6 
121.0 
669.2 
91.7 
98.7 
122.7 
598.2 
62.4 
102.6 
113.7 
584.7 
134.9 
na 
569.8 
78.7 
144.9 
97.3 
578.4 
106.1 
110.2 
122.2 
516.5 
202.8 
115.0 
147.7 
835.3 
129.3 
593.3 
129.9 
260.8 
619.5 
65.8 
150.9 
123.7 
893.9 
106.7 
na 
70.6 
147.5 
98.6 
479.3 
147.8 
1059.7 
119.9 
129.0 
892.7 
98.2 
456.2 
99.5 
108.1 
124.9 
648.1 
123.8 
123.2 
127.6 
642.1 
72.4 
84.1 
102.4 
561.2 
n a 
98.7 
87.2 
487.2 
78.5 
na 
521.1 
107.5 
na 
117.2 
561.9 
97.8 
96.3 
104.2 
452.5 
189.7 
n a 
123.8 
694.2 
na 
431.0 
129.7 
228.5 
547.3 
68.5 
149.0 
145.6 
903.5 
na 
na 
n a 
119.1 
89.6 
522.5 
105.5 
830.9 
139.4 
119.2 
705.6 
na 
354.3 
70.2 
107.2 
95.5 
597.9 
115.4 
120.4 
116.2 
567.8 
67.4 
83.4 
105.5 
579.5 
na 
105.4 
84.1 
482.1 
n a 
na 
556.2 
103.4 
n a 
124.9 
584.0 
95.9 
100.1 
105.2 
428.1 
68.0 
na 
124.7 
619.1 
na 
396.0 
226.2 
224.8 
543.5 
60.7 
149.4 
151.1 
900.6 
na 
n a 
n a 
120.0 
87.9 
515.2 
110.3 
762.9 
152.2 
124.1 
681.0 
na 
377.8 
65.1 
114.9 
68.2 
563.5 
73.7 
127.2 
112.6 
537.5 
66.9 
79.0 
114.8 
656.3 
na 
106.3 
94.6 
461.6 
na 
n a 
545.1 
128.0 
n a 
134.6 
564.7 
95.0 
98.4 
111.9 
415.3 
67.5 
na 
133.0 
584.7 
na 
388.1 
148.7 
221.S 
542.1 
63.0 
143.3 
158.4 
903.6 
na 
na 
na 
na 
93.1 
513.3 
114.4 
740.8 
151.9 
129.8 
624.6 
na 
325.8 
61.4 
106.3 
69.8 
515.0 
73.1 
122.7 
118.9 
515.3 
67.1 
72.8 
108.5 
639.9 
na 
87.9 
87.0 
452.2 
na 
na 
577.5 
127.7 
na 
131.9 
555.2 
96.4 
79.6 
106.9 
398.7 
na 
na 
na 
551.0 
na 
368.5 
127.3 
216.7 
530.4 
54.5 
126.5 
141.7 
911.0 
na 
na 
na 
na 
86.1 
507.4 
97.9 
712.0 
112.7 
115.0 
571.1 
na 
na 
60.6 
88.0 
71.2 
494.2 
72.5 
102.0 
111.2 
497.5 
-9.9% 
-20.5% 
-14.5% 
-3.8% 
-12.3% 
-17.6% 
-16.1% 
-5.5% 
-6.7% 
na 
-8.2% 
-9.4% 
-15.9% 
-18.5% 
-5.5% 
-6.0% 
-17.5% 
-14.7% 
-2.9% 
-0.6% 
-16.6% 
-12.3% 
0.0% 
-14.6% 
-5.2% 
-16.9% 
-7.7% 
-8.5% 
-13.0% 
-13.0% 
-14.6% 
-5.4% 
-18.0% 
na 
-11.4% 
-11.7% 
-15.9% 
-7.0% 
-12.9% 
0.2% 
-20.0% 
-18.5% 
-1.6% 
-7.6% 
-2.0% 
-8.1% 
-18.1% 
-10.1% 
-3.6% 
-4.8% 
-16.6% 
-13.4% 
-2.8% 
-5.0% 
-2.8% 
-2.5% 
-0.5% 
na 
0.4% 
-4.9% 
-3.2% 
na 
na 
-0.4% 
4.7% 
na 
4.2% 
0.2% 
-1.7% 
-1.6% 
-2.5% 
-3.1% 
-16.6% 
na 
-2.8% 
-4.9% 
na 
-6.5% 
9.7% 
-2.4% 
-2.2% 
-1.3% 
-0.2% 
3.4% 
0.1% 
na 
na 
na 
-3.4% 
-1.9% 
1.2% 
-4.8% 
-5.3% 
4.1% 
-0.6% 
-4.4% 
na 
-3.1% 
-6.8% 
1.0% 
-9.6% 
-2.3% 
-8.3% 
0.5% 
-2.1% 
-2.9% 
-0.7% 
-5.3% 
8.7% 
13.2% 
na 
0.9% 
12.5% 
-4.3% 
na 
na 
-2.0% 
23.8% 
na 
7.8% 
-3.3% 
-0.8% 
-1.7% 
6.4% 
-3.0% 
-0.8% 
na 
6.6% 
-5.5% 
na 
-2.0% 
-34.3% 
-1.4% 
-0.3% 
3.8% 
-4.1% 
4.8% 
0.3% 
na 
na 
na 
na 
5.9% 
-0.4% 
3.7% 
-2.9% 
-0.2% 
4.6% 
-8.3% 
na 
■13.8% 
-5.8% 
-7.5% 
2.3% 
-8.6% 
-0.9% 
-3.6% 
5.6% 
-4.1% 
0.2% 
-7.9% 
-5.5% 
-2.5% 
na 
-17.4% 
-8.1% 
-2.0% 
na 
na 
5.9% 
-0.3% 
na 
-2.0% 
-1.7% 
1.5% 
-19.1% 
-4.5% 
-4.0% 
na 
na 
na 
-5.8% 
na 
-5.1% 
-14.4% 
-2.2% 
-2.2% 
-13.6% 
-11.7% 
-10.6% 
0.8% 
na 
na 
na 
na 
-7.6% 
-1.2% 
-14.5% 
-3.9% 
-25.8% 
-11.4% 
-8.6% 
na 
na 
-1.2% 
-17.2% 
2.0% 
-4.0% 
-0.8% 
•16.9% 
-6.5% 
-3.5% 
-3.8% 
-3.7% 
-1.5% 
0.8% 
na 
-1.9% 
-3.3% 
-3.2% 
na 
na 
0.2% 
6.2% 
na 
3.9% 
-0.5% 
-1.2% 
-4.0% 
-1.7% 
-3.2% 
na 
na 
na 
-5.1% 
na 
-5.8% 
-0.3% 
-1.9% 
-1.9% 
-2.3% 
-2.2% 
1.7% 
0.2% 
na 
na 
na 
na 
-1.7% 
0.7% 
-5.0% 
-4.8% 
-0.8% 
-1.4% 
-5.4% 
na 
na 
-6.0% 
-2.5% 
-6.8% 
-3.3% 
-6.5% 
-2.3% 
-1.7% 
-3.1% 
(1) Excluding Refundable VAT 
(2) Estimates marked in bold 
(3) marked by the suppression ofte kohlpfennig in Germany in 1996 
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accompanied by a reduction in energy intensity ranging from 1 % 
in Italy to 23% in Germany. Since 1990, the evolution has been 
even more varied. The changes in industrial production ranged 
from a limited 4% increase in Germany, deeply influenced 
between 1990 and 1996 by the industrial restructuring in the new 
Länder, to an increase of about 10% in France, Italy, and the United 
Kingdom and of 15% in Spain. At the same time, the range for 
energy intensity varied from -23% in Germany to -3% in Spain. If 
we exclude Germany, where energy intensity gains are mainly due 
to the restructuring and the closing of old industries in the new 
Länder, intensity improvements (of about 3% to 10%) were limit-
ed in other Member States and occurred principally in the last two 
years except in Spain. The share of total industrial energy demand 
of these five Member States declined slowly, but still represented 
just fewer than three-quarters of the European Union's total con-
sumption. The spectacular improvement which occurred in 
Luxembourg was largely the result of the conversion of the steel 
industry to electric arc furnaces. Since 1990, energy intensity has 
increased in only three countries: Belgium (+0.2% per year on 
average), Greece (+0.4%) and Portugal (+2.0%). 
The improvement of energy intensity at the European level (-1.5% 
per year on average since 1990) has been driven by the gains 
observed in Germany (-3.2%), Denmark (-2.3%), Sweden (-2.2%) 
and Netherlands (-2.0%). This corresponds to those countries very 
active in implementing more sustainable development and 
where specific attention, often through policy measures, has been 
given to the reduction of industrial energy consumption. This 
suggests that a co-ordinated policy at the European level could 
help other Member States to continue to improve the energy per-
formance of industry even if major progress has already occurred 
since the early 1980's. 
Throughout the European Union, the energy price decline accelerat-
ed in 1998... 
The average prices of energy for industrial consumers (1990 
EUR per toe) over the 1990-1998 period show an average yearly 
decrease of 6.5% for steam coal, largely influenced by the ending 
of the kohlpfennig in Germany in 1996; 2.3% for heavy fuel oil; 
1.7% for natural gas; and 3.1% for electricity based on the weight-
ed average at the European level. This evolution was deeply influ-
enced by the reduction of prices observed in 1998 for heavy fuel 
oil (-16.9%) and natural gas (-6.5%) resulting from depressed 
crude oil prices on the international market. Despite its increasing 
competitiveness versus natural gas, heavy fuel oil was continuing 
to lose market share vis-à-vis its main competitor. The sustained 
and continuous decline of electricity prices also favoured electric-
ity uses, increasing the competitiveness of many electro-tech-
nologies. Between Member States, the prices for the different 
energy sources show important variations in both value and 
trends depending on supply conditions, market mechanisms 
and taxation. The ranges between the extreme prices 
remained considerable: from 73 EUR/toe (Austria) to 127 
EUR/toe (Ireland) for heavy fuel oil; from 71 EUR/toe (the 
United Kingdom) to 216 ECU/toe (Ireland) for natural gas; and 
from 368 EUR/toe (Greece) to 911 EUR/toe (Italy) for electricity. 
It must be stressed that liberalisation of the electricity and gas 
markets in the United Kingdom resulted in impressive price 
reductions both for gas and electricity: 25% for gas in only 
three years and 17% for electricity. In the same way, progres-
sive liberalisation of gas and electricity at the EU level will cer-
tainly increase their competitiveness and consequently their 
market shares in the near future. 
TRANSPORT 
Transport sector responsible for 78% of final energy demand 
increase since 1985, but only 54% since 1990... 
Energy consumption in transport grew between 1985 and 
1998 at an average annual rate of 3.0% but, in the period 1990-
98, the growth remained limited to 2.1% per year despite 
jumps of 2.8% in 1996 and 3.4% in 1998. This must be com-
pared to the 4.6% average growth registered during the sec-
ond part of the 1980's. In 1998, total energy demand in the 
transport sector (excluding marine bunkers) reached 299 
Mtoe or 31.6% of total final energy demand compared with 
only 24.6% in 1985. These trends underline the predominant 
contribution of the transport sector in the growth of total EU 
final energy demand. Between 1985 and 1998 the increase of 
energy consumption for transport, about 96 Mtoe, represented 
Transport: Main Indicators (1985= 100) 
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EUROPEAN UNION : TRANSPORT - FINAL ENERGY CONSUMPTION 
Mtoe  1985 1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Total consumption 
Solids 
Oil 
of which: 
Road 
Motor Gasoline 
Diesel Oil 
Air 
Jet Fuel 
Gas 
Electricity 
202.80 
0.18 
199.00 
170.18 
105.38 
62.48 
21.09 
20.98 
0.24 
3.39 
44.37 
92.91 
135.23 
1.26 
234.74 
0.04 
230.85 
197.26 
/16.75 
77.96 
25.43 
25.29 
0.22 
3.63 
46.59 
97.54 
146.55 
1.35 
253.85 
0.03 
249.60 
212.26 
121.79 
87.78 
27.81 
27.69 
0.21 
4.00 
47.76 
100.00 
157.32 
1.35 
283.38 
0.01 
278.25 
234.29 
122.54 
108.93 
34.37 
34.25 
0.29 
4.83 
49.05 
102.69 
184.07 
1.27 
288.77 
0.01 
283.58 
238.28 
122.02 
113.36 
36.06 
35.96 
0.30 
4.89 
48.69 
101.94 
187.37 
1.27 
298.64 
0.00 
293.53 
245.65 
122.63 
120.11 
38.91 
38.79 
0.31 
4.79 
48.95 
102.48 
188.37 
1.30 
4.6% 
-28.8% 
4.6% 
4.5% 
2.9% 
7.0% 
5.7% 
5.7% 
-2.9% 
3.4% 
1.5% 
1.5% 
3.1% 
1.4% 
1.9% 
-12.3% 
1.8% 
1.7% 
0.1% 
3.7% 
3.6% 
3.6% 
5.7% 
3.2% 
0.4% 
0.4% 
2.7% 
-1.0% 
1.9% 
-55.4% 
1.9% 
1.7% 
-0.496 
4.1% 
4.9% 
5.0% 
3.1% 
1.1% 
-0.7% 
-0.7% 
1.8% 
-0.1% 
3.4% 
-69.9% 
3.5% 
3.1% 
0.5% 
5.9% 
7.9% 
7.9% 
4.8% 
-1.9% 
0.5% 
0.5% 
0.5% 
2.5% 
2.1% 
-29.5% 
2.0% 
1.8% 
0.1% 
4.096 
4.3% 
4.3% 
5.2% 
-4.0% 
-62.4% 
0.3% 
2.3% 
-0.4% 
Transport Energy Intensity (toe/1990 MEUR) 
Transport Energy Intensity (1990=100) 
Nb. of Vehicles (millions) 
Specific Consumption in Road Traffic (toe/vehicle) 
78% of the total increase in final energy demand. But, between 
1990 and 1997, transport contributed only 54% of the total 
increase of final energy demand, the rest being absorbed by the 
tertiary-domestic sector. It is particularly difficult to interpret the 
recent trends in the transport sector. Since 1993 energy demand 
has grown more slowly than before and the energy intensity, mea-
sured against the GDP, has diminished a little. 
Passenger traffic has grown more rapidly than economic growth 
since 1990 driven by leisure-time travel... 
The volume of passenger traffic in the European Union has grown 
more rapidly than economic growth since the beginning of the 
80's. During the 1980's passenger traffic increased on average by 
3.1% per year against 2.3% GDP growth. Between 1990 and 1998 
this growth has been reduced to 1.9% per year on average com-
pared with economic growth of 1.6%. This evolution has been rel-
atively uniform across most of the European countries. Southern 
countries (Portugal, Greece, Italy and Spain) showed above-aver-
age growth in passenger traffic volume; while in Germany, Austria 
and United Kingdom growth was significantly below average. The 
rise in overall European passenger traffic volume reached 15% 
since 1990 for all transportation modes considered together. But 
the relative proportion of rail (6.1% in 1997) and bus traffic (8.7%) 
has declined continuously in favour of air traffic (5.1 %) while pas-
senger cars stabilised at 79.1 %. The volume of work-related traffic 
(journeys between home and workplace, university or school as 
well as business trips) has remained very constant. By contrast, 
leisure-time travel (attending leisure-time events, weekend excur-
sions, holiday trips...) has risen significantly in just a few years. 
Globally passenger transport reached 4,772 billion passenger-
kilometres in 1998, or 12,730 passenger-kilometres per person, 
equivalent to 35 passenger-kilometres per person per day. 
Although improvements in the fuel efficiency of vehicles have 
been made in recent years, this has been more than outweighed 
by the fact that Europeans now have more and larger cars, with 
bigger engines. The growth of urban residential areas, with their 
associated services (out-of-town shopping centres are a good 
example), has encouraged more frequent and longer trips by car. 
This has led to the decline of less oil-dependent, less polluting 
modes of transport, such as buses, trains and trams. The overall 
effect on the quality of life in urban areas has been negative. 
Many European cities now recognise the need to revive their 
urban transport systems to provide effective alternatives to pri-
vate car use. 
Goods transport demand accelerated since 1990 as a consequence of 
just-in-time industrial organisation... 
Goods transport evolved differently from passenger traffic. 
During the 1980's, goods traffic increased on average by 1.9% per 
year with a major expansion of road traffic that reached 4.0% per 
year on average. Since 1990, as a consequence of just-in-time 
industrial organisation to reduce stocks and working capital, 
goods transport has increased by 2.9% per year on average with 
an acceleration in 1997 (+5.0%) and 1998 (+4.0%). Road transport 
grew by 35% between 1990 and 1998 followed by sea (intra EU) 
with a 27% increase and inland waterways with a 12% increase. At 
the same time the contribution of rail declined by 6%. In 1998, the 
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respective shares by mode were 43.7% for road transport (40.7% 
in 1990), 40.6% for sea (40.1 %), 8.6% for rail (11.1 %) and 4.2% for 
inland waterways (4.7%). In 1998, goods transport demand was 
2,870 billion ton-kilometres or 7,655 ton-kilometres per person 
corresponding to 21 ton-kilometres per person per day. 
Increasing energy and environmental impacts of road transport 
expected in the near future... 
Within the transport sector, road transport is by far the largest 
energy user, accounting for about 82% of total energy demand in 
1998 against 84% in 1985. The energy and environmental impacts 
of road transport are increasing because the expected growth in 
traffic volumes is likely to more than offset the expected energy 
efficiency improvements in vehicle performance. Also, the rate of 
car ownership is steadily increasing with the number of cars in the 
European Union having risen by about 3.3% per year on average 
since 1980, but by only 1.8% since 1990. In addition, larger cars 
(over 1500cc) have increased their share of new registrations at 
the expense of smaller cars. In 1998, marked differences in car 
ownership rates still existed between countries: Greece had the 
lowest ownership with 254 passenger cars per 1000 inhabitants 
and Luxembourg the highest with 572. The European average 
reached 451 cars per 1000 inhabitants, a 14.8% increase since 
1990. Variations in income levels and fuel prices, and different tax 
regimes for the purchase, ownership and use of cars, are part of 
the explanation for these differences. The goods vehicle fleet was 
increasing still more rapidly: about 50% during the 1980's and 
about 23% between 1990 and 1998, with substantial differences 
between member States. 
Equal diesel oil and gasoline shares in the total road fuel consump-
tion in 1998... 
The share of diesel in total road fuel consumption has increased 
continuously since 1980, growing from 36.7% to reach 48.9% in 
1998 and was then in position to become the more consumed 
fuel. This evolution is the result of two main phenomena: the 
increasing volume of goods transported by road and the progres-
sive dieselisation of the car fleet. As mentioned earlier, the num-
ber of goods vehicles, consuming most of the diesel increased by 
23% since 1990. In addition,although the utilisation rate (ton-kilo-
metres per vehicle) of the goods vehicle fleet remained stable 
during the 1980's, it has increased by 11% since 1990. On the 
other hand, the share of diesel cars increased regularly to reach 
16.5% in the European Union as a whole in 1995 with a wide 
spread between countries: from only 1% in Greece to 34% in 
Belgium. This share continued to increase significantly in the last 
three years. 
Demand for air transport heavily influenced by the liberalisation of 
air markets... 
The demand for aviation fuel grew on average by 4.8% per annum 
since 1985, and by 7.8% in 1998, as a result of rising real incomes 
leading to increased leisure air travel, combined with the recent 
liberalisation of air markets that induced spectacular reductions in 
fares. This trend was initiated by low-cost airlines and followed by 
the major companies. Since the market opened, output has risen 
significantly in terms of passengers and passenger-kilometres 
(+53% since 19901). Airline income has increased, the npmber of 
domestic and cross-border routes operated has expanded by 
more than 11% in 5 years, and the number of flights has grown by 
around 30% during the same period. The market shares of the tra-
ditional carriers have decreased, particularly in their domestic 
markets, from 75% to 62%, and the number and proportion of 
routes experiencing effective competition has expanded. 
Transport energy intensity stabilised since 1994... 
Transport energy intensity grew continuously by 1.5% between 
1985 and 1993 but has declined since then by 0.6% per year on 
average. In fact it declined by 2.6% in 1994 and has remained sta-
ble since then. This stabilisation constitutes a significant modifi-
cation of the historical trend and needs further explanation. 
Unfortunately, without statistical disaggregation between private 
and freight transport, it is not currently possible to analyse in 
detail the determinants of this new trend. Many factors already 
described above have contributed to this evolution: the slow-
down of the growth of passenger traffic associated with a stabili-
sation of the road contribution; technological improvements in 
the car fleet; the accelerated contribution of road vehicles for 
goods transportation compensated by better utilisation of these 
goods vehicles; and also technological improvement to increase 
efficiencies and reduce emissions. This short-term evolution was 
confirmed in ten Member States, with reductions ranging from 1% 
in Greece to 10% in Austria since 1993. Two countries have a sta-
ble intensity: Netherlands and Luxembourg; and only Italy, 
Portugal and Spain still show increases in transport energy inten-
sity. 
Prices for transport fuel largely determined by the level of taxes.... 
Transport fuel prices have increased regularly between 1990 and 
1997 by a yearly average of about 1%. This growth accelerated in 
1996 and 1997 as a consequence of higher crude oil prices, even 
though the share of raw materials in final prices declined continu-
ously given tax increases. For this reason depressed crude oil 
prices in 1998 had a limited impact on final prices of gasoline and 
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Mtoe  1985  1988  1990  1996  1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Austria 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Belgium 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Denmark 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Finland 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
France 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Germany 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Greece 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Ireland 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Italy 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Luxembourg 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Netherlands 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Portugal 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Spain 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
Sweden 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
United Kingdom 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption In (toe/vehicle) 
European Union 
Transport Energy Intensity (toe/1990 MEUR) 
Road Consumption 
Specific consumption in (toe/vehicle) 
4.52 
42.09 
4.02 
1.46 
6.13 
46.08 
5.12 
1.39 
3.63 
39.63 
2.80 
1.58 
3.35 
37.24 
2.90 
1.55 
33.50 
41.31 
29.39 
1.21 
48.21 
42.26 
40.88 
1.30 
4.68 
78.62 
3.06 
1.64 
1.69 
61.76 
1.43 
1.63 
27.75 
37.30 
24.99 
1.02 
0.60 
85.61 
0.51 
3.08 
8.80 
45.85 
7.47 
0.14 
2.66 
63.97 
2.06 
0.99 
15.06 
48.08 
11.81 
1.09 
6.43 
39.83 
5.37 
1.59 
35.80 
55.02 
28.62 
1.44 
202.80 
44.4 
170.2 
1.26 
5.06 
43.86 
4.47 
1.47 
7.39 
51.03 
6.39 
1.60 
3.96 
39.56 
2.81 
1.48 
3.92 
38.99 
3.36 
1.62 
38.65 
43.68 
33.75 
1.29 
54.49 
44.19 
46.59 
1.35 
5.18 
82.38 
3.56 
1.63 
1.81 
57.92 
1.40 
1.48 
31.11 
37.97 
28.44 
1.03 
0.74 
92.95 
0.62 
3.23 
9.69 
47.47 
7.52 
1.27 
3.32 
66.97 
2.65 
1.02 
20.24 
55.16 
15.81 
1.23 
7.47 
42.89 
6.21 
1.66 
41.72 
56.08 
33.90 
1.52 
234.74 
46.6 
197.3 
1.35 
5.40 
42.98 
4.75 
1.46 
7.70 
49.87 
6.44 
1.53 
4.50 
44.30 
3.20 
1.68 
4.27 
40.17 
3.63 
1.64 
41.91 
44.58 
36.17 
1.32 
58.82 
45.33 
50.42 
1.38 
5.82 
89.13 
3.90 
1.56 
1.97 
54.93 
1.56 
1.54 
33.40 
38.79 
30.39 
1.02 
1.01 
118.98 
0.87 
4.13 
10.32 
46.36 
8.04 
1.33 
3.73 
68.74 
3.03 
0.96 
22.33 
56.06 
17.68 
1.22 
7.23 
40.00 
6.07 
1.55 
45.45 
59.56 
36.31 
1.51 
253.85 
47.8 
212.3 
1.35 
6.39 
45.39 
5.49 
1.37 
8.89 
53.28 
7.21 
1.50 
4.74 
39.99 
3.58 
1.70 
4.03 
37.69 
3.42 
1.54 
45.87 
45.83 
38.85 
1.33 
62.56 
43.95 
53.77 
1.24 
6.56 
92.31 
4.81 
1.47 
2.70 
51.64 
2.17 
1.69 
38.00 
41.46 
34.10 
1.03 
1.36 
129.13 
1.14 
4.58 
13.09 
51.38 
9.52 
1.47 
5.11 
84.02 
4.36 
0.87 
27.75 
63.75 
21.71 
1.21 
7.62 
40.64 
6.39 
1.60 
48.74 
58.58 
38.06 
1.49 
283.38 
49.0 
234.3 
1.27 
6.37 
44.19 
5.49 
1.34 
9.19 
53.45 
7.28 
1.48 
4.75 
38.81 
3.65 
1.70 
4.24 
37.40 
3.60 
1.62 
46.85 
45.81 
39.60 
1.35 
63.69 
43.78 
54.73 
1.25 
6.73 
91.72 
4.92 
1.42 
2.92 
50.56 
2.36 
1.72 
38.67 
41.56 
34.64 
1.03 
1.47 
134.15 
1.20 
4.74 
13.49 
51.10 
9.66 
1.46 
5.26 
83.32 
4.53 
0.84 
28.01 
62.23 
21.95 
1.18 
7.69 
40.31 
6.42 
1.59 
49.45 
57.42 
38.52 
1.46 
288.77 
48.7 
238.3 
1.27 
6.18 
41.45 
5.44 
1.29 
9.56 
54.07 
7.50 
1.50 
4.74 
37.72 
3.68 
1.68 
4.30 
35.98 
3.64 
1.57 
48.62 
46.07 
40.94 
0.00 
64.70 
43.26 
55.69 
1.26 
7.29 
95.90 
5.16 
1.40 
3.29 
50.94 
2.71 
1.93 
40.92 
43.37 
36.67 
1.07 
1.55 
134.37 
1.26 
4.80 
13.61 
49.72 
9.54 
1.44 
5.70 
86.95 
4.93 
0.98 
30.46 
65.19 
24.03 
1.23 
7.78 
39.63 
6.51 
1.57 
49.93 
56.68 
38.26 
1.43 
298.64 
48.9 
245.6 
1.30 
3.6% 
0.4% 
3.4% 
0.0% 
4.7% 
1.6% 
4.7% 
1.9% 
4.4% 
2.3% 
2.7% 
1.3% 
5.0% 
1.5% 
4.6% 
1.2% 
4.6% 
1.5% 
4.2% 
1.8% 
4.1% 
1.4% 
4.3% 
1.2% 
4.5% 
2.5% 
5.0% 
-1.0% 
3.1% 
-2.3% 
1.7% 
-1.2% 
3.8% 
0.8% 
4.0% 
-0.1% 
10.9% 
6.8% 
11.2% 
6.0% 
3.2% 
0.2% 
1.5% 
57.8% 
7.0% 
1.4% 
8.0% 
-0.5% 
8.2% 
3.1% 
8.4% 
2.4% 
2.4% 
0.1% 
2.5% 
-0.6% 
4.9% 
1.6% 
4.9% 
0.9% 
4.6% 
1.5% 
4.5% 
1.4% 
2.8% 
0.9% 
2.4% 
-1.1% 
2.4% 
1.1% 
1.9% 
-0.3% 
0.9% 
-1.7% 
1.9% 
0.2% 
-0.9% 
-1.1% 
-1.0% 
-1.0% 
1.5% 
0.5% 
1.2% 
0.0% 
1.0% 
-0.5% 
1.1% 
-1.8% 
2.0% 
0.6% 
3.5% 
-1.0% 
5.4% 
-1.0% 
5.7% 
1.6% 
2.2% 
1.1% 
1.9% 
0.2% 
5.1% 
1.4% 
4.6% 
1.7% 
4.0% 
1.7% 
2.9% 
1.8% 
5.4% 
3.4% 
6.3% 
-1.8% 
3.7% 
2.2% 
3.5% 
-0.2% 
0.9% 
0.3% 
0.8% 
0.6% 
1.2% 
-0.3% 
0.8% 
-0.2% 
1.9% 
0.4% 
1.7% 
-1.0% 
-0.2% 
-2.6% 
0.1% 
-2.4% 
3.3% 
0.3% 
1.0% 
-0.9% 
0.3% 
-2.9% 
1.9% 
-0.4% 
5.2% 
-0.8% 
5.4% 
4.8% 
2.1% 
-0.1% 
1.9% 
1.6% 
1.8% 
-0.4% 
1.8% 
0.8% 
2.5% 
-0.6% 
2.3% 
-3.5% 
8.3% 
-2.1% 
8.9% 
1.9% 
1.8% 
0.3% 
1.6% 
0.4% 
8.2% 
3.9% 
5.6% 
3.6% 
3.1% 
-0.5% 
1.5% 
-1.0% 
2.8% 
-0.8% 
3.7% 
-2.8% 
0.9% 
-2.4% 
1.1% 
-2.7% 
0.9% 
-0.8% 
0.6% 
-0.8% 
1.5% 
-2.0% 
1.2% 
-1.5% 
1.9% 
-0.7% 
1.7% 
-0.1% 
-3.1% 
-6.2% 
-1.0% 
-3.7% 
4.1% 
1.2% 
3.0% 
1.0% 
-0.2% 
-2.8% 
0.7% 
-0.9% 
1.3% 
-3.8% 
0.9% 
-2.9% 
3.8% 
0.6% 
3.4% 
-
1.6% 
-1.2% 
1.7% 
0.9% 
8.4% 
4.6% 
5.0% 
-1.0% 
12.7% 
0.7% 
14.4% 
12.2% 
5.8% 
4.4% 
5.8% 
3.7% 
5.9% 
0.2% 
4.5% 
1.3% 
0.9% 
-2.7% 
-1.2% 
-1.0% 
8.5% 
4.3% 
8.9% 
16.2% 
8.7% 
4.8% 
9.5% 
4.2% 
1.2% 
-1.7% 
1.3% 
-1.4% 
1.0% 
-1.3% 
-0.7% 
-2.5% 
3.4% 
0.5% 
3.1% 
2.5% 
1.7% 
-0.4% 
1.7% 
-1.6% 
2.7% 
1.0% 
1.9% 
-0.2% 
0.7% 
-2.0% 
1.8% 
0.0% 
0.1% 
-1.4% 
0.0% 
-0.6% 
1.9% 
0.4% 
1.6% 
_ 
1.2% 
-0.6% 
1.3% 
-1.1% 
2.9% 
0.9% 
3.6% 
-1.3% 
6.6% 
-0.9% 
7.1% 
2.9% 
2.6% 
1.4% 
2.4% 
0.6% 
5.6% 
1.5% 
4.7% 
1.9% 
3.5% 
0.9% 
2.2% 
1.1% 
5.4% 
3.0% 
6.3% 
0.2% 
4.0% 
1.9% 
3.9% 
0.0% 
0.9% 
-0.1% 
0.9% 
0.2% 
1.2% 
-0.6% 
0.7% 
-0.7% 
2.1% 
0.3% 
1.8% 
-0.4% 
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ENERGY PRICES OF TRANSPORT FUELS IN CONSTANT 1990 EUR PER TOE (1) 
1985 1988 1990  1995  1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Austria 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Belgium 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Denmark 
Premium leaded gasoline 
Premium Unleaded gasoline (98) 
Diesel 
Finland 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
France 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Germany 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Greece 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Ireland 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Electricity 
Italy 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Luxembourg 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Netherlands 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Portugal 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Spain 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
Sweden 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
United Kingdom 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
European Union 
Premium leaded gasoline 
Premium Unleaded gasoline (95) 
Diesel 
1258.7 
n a 
831.1 
1278.8 
n a 
637.6 
1298.8 
na 
522.6 
1390.2 
n a 
881.8 
1291.6 
n a 
802.7 
1066.5 
na 
739.4 
1038.6 
na 
472.2 
1395.7 
na 
833.5 
1653.8 
na 
656.5 
961.4 
na 
585.4 
1259.4 
1219.6 
593.7 
1467.5 
n a 
762.9 
1349.6 
na 
789.3 
1149.5 
na 
664.6 
1166.8 
na 
834.8 
1244.7 
1219.6 
735.4 
900.6 
870.4 
584.8 
899.2 
na 
387.0 
1226.0 
na 
277.6 
1070.6 
na 
793.4 
1023.7 
n a 
540.1 
746.9 
713.3 
478.0 
718.0 
774.0 
289.4 
1116.4 
na 
686.1 
1461.4 
na 
558.8 
735.4 
n a 
355.1 
1063.4 
1025.9 
392.7 
1196.6 
1196.6 
615.2 
918.9 
na 
535.1 
958.8 
na 
498.7 
896.2 
na 
599.2 
956.0 
769.4 
514.4 
978.6 
940.6 
600.9 
1038.4 
975.1 
499.1 
1096.9 
1022.0 
289.4 
1179.1 
1087.8 
921.4 
1059.7 
1035.3 
521.0 
885.9 
817.5 
512.6 
783.2 
738.9 
290.7 
1125.7 
1086.4 
680.4 
1400.5 
1382.4 
670.3 
740.1 
705.0 
374.6 
1126.4 
1077.6 
500.5 
1077.2 
1032.0 
586.2 
877.6 
na 
517.8 
1179.5 
n a 
634.2 
911.6 
852.8 
603.8 
1008.4 
960.9 
555.5 
na 
915.5 
509.5 
1025.3 
923.4 
502.5 
964.7 
959.8 
450.9 
n a 
1225.9 
637.4 
1042.8 
999.7 
502.0 
1001.2 
917.7 
489.0 
724.7 
675.4 
368.9 
957.0 
888.2 
612.1 
1362.4 
1281.3 
723.8 
789.6 
698.8 
430.2 
1118.6 
1026.4 
616.5 
869.8 
858.7 
477.7 
930.8 
881.0 
511.5 
1173.4 
1116.3 
662.6 
1025.6 
924.2 
670.5 
1061.9 
989.7 
558.2 
na 
909.8 
533.4 
1102.9 
1016.5 
531.2 
n a 
1023.9 
476.6 
na 
1374.0 
675.5 
1080.1 
1038.6 
542.9 
1026.8 
943.4 
523.5 
717.9 
669.2 
381.3 
997.6 
899.9 
792.7 
1348.9 
1280.2 
741.8 
809.8 
720.6 
458.5 
1137.8 
1057.6 
659.4 
875.8 
856.6 
478.4 
935.3 
884.2 
544.5 
1212.6 
1162.1 
690.6 
1033.0 
947.5 
695.6 
1078.8 
1012.2 
590.8 
na 
929.9 
543.3 
1168.0 
1079.3 
532.7 
na 
1032.4 
518.1 
n a 
1365.6 
676.7 
1106.8 
1063.4 
555.2 
n a 
957.8 
524.0 
708.4 
662.7 
371.1 
1021.5 
921.3 
744.0 
1345.2 
1282.1 
730.1 
835.4 
744.1 
466.5 
na 
1106.7 
573.8 
894.0 
867.4 
449.1 
940.0 
907.6 
550.3 
1263.4 
1209.8 
689.9 
1092.5 
1004.7 
730.7 
1123.4 
1037.7 
593.7 
na 
869.1 
494.8 
1098.2 
1009.5 
482.1 
n a 
979.6 
539.1 
na 
1356.6 
667.2 
1074.3 
1030.4 
524.3 
n a 
904.1 
473.5 
653.8 
609.6 
331.7 
1034.5 
880.3 
602.5 
1280.9 
1212.7 
680.2 
783.8 
694.7 
427.0 
na 
1077.4 
538.0 
869.6 
838.6 
427.9 
894.9 
848.4 
511.5 
1243.4 
1188.1 
652.6 
1117.7 
1018.6 
739.7 
1098.2 
999.5 
558.4 
-4.9% 
n a 
-6.3% 
-4.1% 
n a 
-4.8% 
-3.3% 
na 
-11.2% 
-3.2% 
na 
0.9% 
-3.9% 
n a 
-8.3% 
-3.6% 
n a 
-7.1% 
-5.5% 
na 
-9.2% 
-4.2% 
n a 
-4.0% 
-3.3% 
n a 
0.4% 
-5.1% 
n a 
-8.5% 
-2.2% 
-2.4% 
-3.4% 
-6.0% 
na 
-5.1% 
-8.2% 
na 
-8.1% 
0.5% 
n a 
-0.9% 
-4.8% 
n a 
-6.3% 
-4.1% 
-4.7% 
-5.5% 
n a 
-0.6% 
-2.0% 
1.0% 
0.7% 
1.0% 
na 
0.0% 
8.7% 
na 
4.0% 
-5.0% 
0.3% 
0.1% 
0.7% 
2.5% 
2.4% 
0.3% 
-1.4% 
-1.6% 
4.6% 
-2.0% 
-3.1% 
2.6% 
-0.6% 
-1.3% 
1.7% 
1.5% 
0.4% 
3.4% 
0.2% 
-0.3% 
4.7% 
-3.4% 
-3.1% 
-3.3% 
1.1% 
n a 
0.8% 
0.5% 
na 
1.4% 
2.1% 
1.8% 
2.4% 
1.1% 
0.9% 
1.0% 
na 
2.2% 
1.8% 
5.9% 
6.2% 
0.3% 
8.7% 
na 
-0.6% 
0.2% 
2.5% 
2.4% 
2.3% 
n a 
1.5% 
0.1% 
-1.3% 
-1.0% 
-2.7% 
2.4% 
2.4% 
-6.1% 
-0.3% 
0.2% 
-1.6% 
3.2% 
3.3% 
1.7% 
na 
4.6% 
-13.0% 
2.1% 
1.3% 
-6.1% 
0.5% 
2.6% 
1.1% 
4.2% 
4.1% 
-0.1% 
,% 
4.1% 
2.5% 
0.5% 
na 
-6.5% 
-6.0% 
-6.5% 
-9.5% 
-5.1% 
4.0% 
n a 
-0.7% 
-1.4% 
-2.9% 
-3.1% 
-5.6% 
na 
-5.6% 
-9.7% 
-7.7% 
-8.0% 
-10.6% 
1.3% 
-4.5% 
-19.0% 
-4.8% 
-5.4% 
-6.2% 
-6.6% 
-8.5% 
-2.6% 
-6.2% 
-2.7% 
-3.3% 
-4.7% 
-4.8% 
-6.5% 
-7.0% 
-1.6% 
-1.8% 
-5.4% 
2.3% 
1.4% 
1.2% 
-2.2% 
-3.7% 
-6.0% 
na 
-1.0% 
-2.4% 
0.7% 
0.4% 
-0.4% 
n a 
-0.5% 
8.1% 
2.8% 
-4.0% 
0.2% 
-0.1% 
0.1% 
n a 
1.3% 
-1.0% 
-2.2% 
-2.4% 
1.7% 
-1.1 % 
-2.6% 
-1.5% 
-1.1% 
-1.6% 
0.2% 
0.7% 
-0.2% 
1.6% 
n a 
0.0% 
0.9% 
-2.6% 
-2.6% 
-3.9% 
0.2% 
na 
-0.2% 
0.7% 
n a 
0.4% 
2.6% 
2.2% 
2.6% 
1.1% 
0.5% 
0.1% 
(1) Excluding refundable VAT only for Diesel 
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diesel which diminished by 3.7% and 6% respectively. Between 
1990 and 1997 the share of tax in diesel prices increased from 52% 
to 65% for the European Union as a whole. For unleaded gasoline, 
taxes rose from 65% of the final price in 1990 to 76% in 1998. In 
addition, the relative prices of gasoline versus diesel differed 
greatly between countries, largely explaining the differences in 
the dieselisation rate of the car fleets. In 1998, leaded gasoline 
prices ranged between 654 (Greece) and 1281 EUR/toe (Italy); 
unleaded gasoline between 610 (Greece) and 1357 EUR/toe 
(Finland);and diesel prices ranged between 332 (Greece) and 740 
EUR/toe (the United Kingdom). The differences between leaded 
and unleaded gasoline in the same country ranged, in 1998, 
between 154 (Ireland) and 31 (Portugal) EUR/toe, with an average 
difference of 99 EUR/toe. This differential has increased year by 
year to favour the use of unleaded gasoline. Comparing unleaded 
gasoline and diesel, the difference in price ranged between 689 
(Finland) and 268 (Luxembourg) EUR/toe, with an average value of 
441 EUR/toe across all the Member States. 
average since 1985, but by 1.4% since 1990 which experienced 
similar climatic conditions. It increased given the continual 
increase of specific uses (electrical appliances, IT and cooking) and 
living standards (central heating and house size). Over the last 20 
years,energy efficiency technologies have been penetrating slow-
ly into the building sector, and the potential still remains enor-
mous. Construction technologies, design techniques, materials 
and equipment have evolved rapidly in Europe,allowing plenty of 
scope for incorporating energy efficiency features into new build-
ings. However, because only a tiny percentage of Europe's build-
ings is replaced each year, it is essential that these technologies 
are also retrofitted to existing buildings. In fact, renovation offers 
some of the best opportunities for the rapid diffusion of energy 
efficiency technologies. Such a policy needs to be implemented 
to curb further growth in energy consumption, which has 
increased by 12% overall since 1990. Available statistics indicate 
that the energy consumption of the domestic sector increased by 
9.8% since 1990 while tertiary consumption grew by 15.7%. 
DOMESTIC AND TERTIARY 
Between 1990 and 1998, with similar climatic conditions, energy con-
sumption increased by 12%... 
In 1998, the domestic and tertiary sectors represented around 
41% of final energy demand, almost the same proportion as in 
1985 with warmer climatic conditions. Energy consumption in 
the domestic and tertiary sectors increased by 0.6% annually on 
Faced with moderate energy prices, heating use seems less efficient... 
In terms of fuel mix, solid fuel consumption has dropped by 82% 
since 1985, and now represents less than 2% of total energy 
demand in these sectors. Oil demand fell throughout the 1980's. 
But since 1990 it has experienced wide fluctuations related to 
weather conditions, and still represented 26% of total demand in 
1998 against 34% in 1985 with a level of consumption similar to 
that in 1990. Gas and electricity slowly increased their market 
share to reach 35% and 26% of total energy demand respectively 
EUROPEAN UNION : DOMESTIC AND TERTIARY - FINAL ENERGY CONSUMPTION 
Mtoe  1985 1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Total consumption 
Solids 
Oil 
of which: 
Gas Oil 
Gas 
Electricity 
of which : 
Residential 
Commercial & Public Services 
Heat 
Renewable (1) 
355.03 349.22 343.15 392.23 379.61 384.37 
37.78 31.53 26.61 9.96 8.74 6.79 
117.90 108.38 98.32 106.56 101.24 99.88 
95.36 88.56 79.54 87.15 83.43 82.59 
94.44 97.19 100.87 139.19 129.32 133.27 
71.06 78.07 82.68 97.29 97.90 100.60 
40.50 42.61 
28.09 32.92 
12.64 12.77 
21.22 21.29 
44.62 
35.37 
12.57 
22.11 
52.66 
41.62 
16.61 
22.63 
52.15 53.34 
41.78 43.21 
16.35 16.86 
26.06 26.97 
-0.7% 2.3% -3.2% 
-6.8% -15.1% -12.2% 
-3.6% 1.4% -5.0% 
-3.6% 1.5% -4.3% 
1.3% 5.5% -7.1% 
3.1% 2.7% 0.6% 
2.0% 2.8% -1.0% 
4.7% 2.8% 0.4% 
-0.1% 4.8% -1.6% 
0.8% 0.4% 15.2% 
1.3% 1.4% 
-22.4% -15.7% 
-1.3% 0.2% 
-1.0% 0.5% 
3.1% 3.5% 
2.8% 2.5% 
2.3% 2.3% 
3.4% 2.5% 
3.1% 3.7% 
3.5% 2.5% 
Total consumption perCapita (toe/inhabitant) 0.99 0.97 0.95 1.06 1.02 1.03 -0.8% 1.8% -3.5% 1.0% 1.0% 
Absolute Degree Days (Euri 2) 2642 2268 2141 2537 2226 2240 -4.1% 2.9% -12.3% 0.6% 0.6% 
Difference to Average in % 9.8% -5.8% -11.0% 5.4% -7.5% -6.9% -
(1 ) Geothermal heat, solar heat, biomass 
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in 1998 (27% and 20% respectively in 1985). Since 1990, gas con-
sumption has increased by 3.5% per year on average, gaining sub-
stantial market share in the heating market to the detriment of 
heating gas oil and solid fuels. The growth of gas use in the 
domestic market has been 3.0% per year on average since 1990, 
and 5.7% in the tertiary market. Although this corresponds to 
increasing market shares combined with growing square metres, 
in particular in services, consumer behaviour faced with moderate 
energy prices must also be a factor. The relatively low energy 
prices since the early 1980's have modified the behaviour of build-
ing owners vis-à-vis investment regarding energy savings, insula-
tion and heating controls, as it reduced the vigilance of building 
occupants over the control of temperature. Electricity demand 
grew during the second part of the 80's at the same rate as GDP; 
but since 1990 it has grown 50% faster than GDP. Between 1985 
and 1990, electricity demand from services increased by 26% 
compared with 10% for the domestic sector; but growth rates 
have been more similar in these two sub-sectors since 1990, 
around 2.5% per year on average. Distributed heat has progres-
sively increased its market share, now representing more than 4% 
of total energy demand. The renewable energy contribution has 
remained almost stable since 1985, at around 6%, but with some 
increase in the last three years. The jump registered in 1997, main-
ly located in Italy and Germany, still requires statistical confirma-
tion. 
Energy intensity, corrected for climatic effects, declined by only 0.7%> 
peryearsince 1985... 
Measuring energy intensity evolution in the domestic and ter-
tiary sectors is a very difficult task as the classical intensity indica-
tor, related to GDP, aggregates GDP-sensitive commercial activi-
ties (tertiary sector) and non-commercial activities (domestic sec-
tor). Additionally the impact of climatic conditions may largely 
swamp the evolution of economic conditions. The classical ratio 
of energy consumption to GDP has demonstrated an overall 
improvement of about 19% since 1985. But, at the same time, 
more favourable climatic conditions in 1997 versus 1985 reduced 
heating requirements by an estimated 15%. Correcting total ener-
gy demand to take into account standard climatic conditions
1, it 
appears that the revised calculated energy intensity has only 
declined by 9% since 1985. This limited reduction, about 0.7% per 
year on average considering climate corrected energy consump-
tion, suggests that increased standards of living, reduced price 
incentives for energy savings and temperature control, and the 
growth of the services sector have partly offset all the technolog-
ical and other efficiency improvements introduced since 1985. 
Tertiary-Domestic: Main Indicators (1985= 10O) 
Energy intensity 
climate corrected 
Total Energy 
consumption 
Energy intensity 
Degree-Day 
The total consumption per capita, which has increased by 1.1% 
per year on average since 1990, seems to confirm this impression. 
Energy prices for domestic consumers declined regularly... 
Average energy prices for the tertiary-domestic sector showed 
a general decrease since 1990 in the European Union as a whole, 
but at contrasting rates depending on the fuels. The decrease 
remains limited for electricity: -1.4% per year for the European 
Union as a whole with extremes ranging from +2.8% in Sweden to 
-4.8% in Greece, and a general increase in all Scandinavian coun-
tries. The most important price decrease concerns heating oil: -
3.1% per year on average across the European Union with 
extremes between -5.6% in Austria and +0.7% in Italy. 1998 was 
of particular importance for this evolution as heating oil prices 
declined on average by 14.1 % in Europe as a whole, mainly reflect-
ing lower prices on the international oil market as the tax compo-
nent was less important than for transportation fuels. The price of 
natural gas varied more smoothly with an average decline 
between 1990 and 1998 limited to 0.6% with extremes of 
between -2.2% in the United Kingdom and +4.0% in Finland. 
Heating oil prices in 1998 showed large variations amongst 
Member States: 165 EUR/toe in the United Kingdom compared to 
790 EUR/toe in Italy, with a European average price of 294 
EUR/toe. Natural gas prices ranged between 161 EUR/toe in 
Finland and 571 EUR/toe in Italy, with a European average price of 
315 EUR/toe. The minimum price for electricity was 731 EUR/toe 
in Greece and the maximum price was 1803 EUR/toe in Denmark, 
with a European average of 1081 ECU/toe. 
! Estimation made considering that for the European Union as a whole about 70% of tertiary domestic energy consumption is directly related to 
weather. SOEC is analysing the possibilities of weather corrections for energy statistics. Our estimates stick only to qualitative statements. 
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ENERGY PRICES TO DOMESTIC CONSUMERS IN CONSTANT 1990 EUR PER TOE (1) 
1985  1988  1990  1995  1996  1997  1998  90/85  96/90  97/96  98/97  98/90 
Annual % Change 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
European Union 
Steam Coal 
Heating Oil 
Natural gas 
Electricity 
Steam Coal 
Heating Oil 
Natural gas 
Electricity 
Steam Coal 
Heating Oil 
Natural gas 
Electricity 
Heating Oil 
Natural gas 
Electricity 
Steam Coal 
Heating Oil 
Natural gas 
Electricity 
Steam Coal 
Heating Oil 
572.0 
660.3 
597.5 
1569.0 
395.2 
522.2 
516.2 
1832.2 
385.1 
686.4 
609.6 
1635.3 
531.1 
270.8 
988.3 
654.1 
608.7 
565.5 
1527.9 
583.2 
496.6 
Natural gas (2) 460.6 
Electricity 
Heating Oil 
Electricity 
Steam Coal 
Heating Oil 
Natural gas 
Electricity 
Heating Oil 
Natural gas 
Electricity 
Steam Coal 
Heating Oil 
Natural gas 
Electricity 
Heating Oil 
Natural gas 
Electricity 
Heating Oil 
Electricity 
Heating Oil 
Natural gas 
Electricity 
Heating Oil 
Electricity (2) 
Steam Coal 
Heating Oil 
Natural gas 
Electricity 
Steam Coal 
Heating Oil 
Natural gas 
Electricity 
1460.2 
489.3 
1103.5 
300.8 
543.6 
620.2 
1493.0 
714.7 
529.5 
1692.4 
409.4 
471.8 
355.3 
1189.1 
523.2 
366.7 
1522.3 
762.9 
1431.7 
576.3 
745.3 
1794.7 
587.7 
708.4 
313.7 
492.7 
305.6 
1165.9 
396.6 
559.3 
425.7 
1287.0 
448.9 
357.0 
333.1 
1526.7 
383.7 
203.9 
326.4 
1594.8 
412.5 
647.3 
576.2 
1502.9 
258.3 
116.6 
973.3 
640.3 
339.2 
398.9 
1401.4 
571.3 
198.2 
287.8 
1557.2 
317.9 
1087.8 
259.9 
393.9 
407.9 
1312.7 
589.4 
426.3 
1430.1 
419.7 
231.8 
186.1 
1163.6 
296.4 
248.9 
1093.7 
638.9 
1455.7 
352.1 
496.1 
1739.1 
382.5 
689.1 
289.4 
219.9 
274.8 
1105.0 
370.3 
309.5 
317.0 
1231.2 
417.6 
413.9 
308.5 
1425.4 
338.6 
244.6 
327.4 
1560.2 
439.2 
657.5 
529.9 
1506.0 
336.9 
117.3 
941.7 
467.0 
380.1 
373.7 
1374.3 
543.6 
281.4 
312.3 
1500.0 
324.2 
1081.6 
274.3 
395.9 
379.3 
1202.6 
745.2 
505.6 
1435.7 
392.2 
254.7 
194.5 
1134.8 
353.4 
264.2 
1072.8 
608.7 
1346.8 
364.1 
482.4 
1739.9 
559.3 
804.1 
264.7 
250.7 
259.5 
1086.1 
333.0 
379.6 
330.5 
1211.0 
353.5 
310.8 
273.7 
1326.8 
318.1 
176.8 
300.2 
1454.7 
432.5 
563.8 
447.5 
1569.9 
316.7 
142.9 
1016.2 
441.5 
311.7 
323.8 
1253.5 
na 
203.0 
285.1 
1411.7 
356.8 
792.5 
n a 
332.0 
340.0 
1102.6 
820.2 
559.3 
1649.7 
366.3 
191.1 
180.6 
1029.4 
236.6 
217.4 
945.4 
501.5 
1233.1 
291.9 
456.8 
1700.0 
501.9 
849.9 
262.5 
201.0 
247.0 
1110.5 
304.5 
311.7 
315.6 
1180.6 
359.2 
342.0 
287.3 
1383.7 
311.1 
217.5 
286.4 
1407.4 
447.3 
594.7 
484.7 
1642.1 
358.2 
152.3 
1080.9 
437.4 
335.1 
305.7 
1238.8 
na 
239.1 
271.6 
1296.9 
410.9 
763.8 
na 
361.6 
334.4 
1109.4 
838.1 
559.9 
1577.9 
361.2 
219.3 
200.4 
1036.2 
280.2 
225.3 
1066.8 
502.3 
1195.6 
319.5 
451.1 
1626.9 
556.6 
922.6 
266.6 
233.8 
241.5 
1081.3 
314.7 
339.1 
306.4 
1140.8 
361.5 
309.5 
300.9 
1373.8 
305.8 
223.5 
297.7 
1403.7 
469.8 
601.9 
495.2 
1659.4 
392.2 
159.6 
1094.3 
436.3 
347.5 
312.5 
1141.8 
na 
239.0 
291.8 
1297.7 
399.0 
737.2 
na 
353.0 
329.6 
1118.0 
837.7 
576.7 
1530.2 
355.8 
228.4 
212.0 
1029.2 
339.4 
252.5 
1057.2 
na 
1186.5 
334.2 
456.6 
1583.5 
576.5 
964.9 
260.7 
211.9 
231.7 
996.2 
307.1 
342.4 
319.3 
1104.7 
357.1 
261.0 
291.4 
1368.6 
303.5 
174.8 
296.7 
1391.4 
522.9 
565.0 
469.3 
1803.2 
336.3 
160.9 
1083.8 
434.1 
296.1 
319.6 
1101.9 
na 
194.5 
283.3 
1300.7 
295.5 
730.7 
na 
324.1 
322.5 
1098.9 
790.3 
571.0 
1531.5 
357.1 
185.1 
197.2 
1024.3 
313.5 
249.9 
1040.6 
na 
1171.3 
286.8 
445.2 
1495.1 
531.3 
1000.4 
255.0 
165.3 
216.5 
919.1 
296.9 
294.0 
314.6 
1081.0 
-6.1% 
-8.9% 
-12.4% 
-1.9% 
-3.0% 
-14.1% 
-8.7% 
-3.2% 
2.7% 
-0.9% 
-2.8% 
-1.6% 
-8.7% 
-15.4% 
-1.0% 
-6.5% 
-9.0% 
-8.0% 
-2.1% 
-1.4% 
-10.7% 
-7.5% 
0.5% 
-7.9% 
-0.4% 
-1.8% 
-6.1% 
-9.4% 
-4.2% 
0.8% 
-0.9% 
-3.2% 
-0.9% 
-11.6% 
-11.3% 
-0.9% 
-7.5% 
-6.3% 
-6.8% 
-4.4% 
-1.2% 
-8.8% 
-8.3% 
-0.6% 
-1.0% 
2.6% 
-3.3% 
-12.6% 
-3.2% 
-1.4% 
-3.4% 
-7.5% 
-4.9% 
-1.2% 
-2.5% 
-3.1% 
-1.2% 
-0.5% 
-1.4% 
-1.9% 
-2.2% 
-1.7% 
0.3% 
-1.7% 
-1.5% 
1.5% 
1.0% 
4.5% 
2.3% 
-1.1% 
-2.1% 
-3.3% 
-1.7% 
na 
-2.7% 
-2.3% 
-2.4% 
4.0% 
-5.6% 
n a 
-1.5% 
-2.1% 
-1.3% 
2.0% 
1.7% 
1.6% 
-1.4% 
-2.5% 
0.5% 
-1.5% 
-3.8% 
-2.6% 
-0.1% 
-3.1% 
-2.0% 
-2.2% 
-1.1% 
-1.1% 
-0.1% 
2.3% 
0.1% 
-1.2% 
-1.2% 
-0.1% 
-0.9% 
-1.9% 
-1.3% 
-1.0% 
0.6% 
-9.5% 
4.7% 
-0.7% 
-1.7% 
2.7% 
3.9% 
-0.3% 
5.0% 
1.2% 
2.2% 
1.1% 
9.5% 
4.8% 
1.2% 
-0.2% 
3.7% 
2.2% 
-7.8% 
na 
0.0% 
7.4% 
0.1% 
-2.9% 
-3.5% 
n a 
-2.4% 
-1.4% 
0.8% 
0.0% 
3.0% 
-3.0% 
-1.5% 
4.2% 
5.8% 
-0.7% 
21.1% 
12.1% 
-0.9% 
n a 
-0.8% 
4.6% 
1.2% 
-2.7% 
3.6% 
4.6% 
-2.2% 
-9.4% 
-4.0% 
-7.9% 
-2.4% 
1.0% 
4.2% 
-3.2% 
-1.2% 
-15.7% 
-3.2% 
-0.4% 
-0.8% 
-21.8% 
-0.3% 
-0.9% 
11.3% 
-6.1% 
-5.2% 
8.7% 
-14.2% 
0.8% 
-1.0% 
-0.5% 
-14.8% 
2.3% 
-3.5% 
11,1 
-18.6% 
-2.9% 
0.2% 
-25.9% 
-0.9% 
n a 
-8.2% 
-2.2% 
-1.7% 
-5.7% 
-1.0% 
0.1% 
0.4% 
-19.0% 
-7.0% 
-0.5% 
-7.6% 
-1.0% 
-1.6% 
na 
-1.3% 
-14.2% 
-2.5% 
-5.6% 
-7.8% 
3.7% 
-2.2% 
-22.0% 
-6.6% 
-7.7% 
-3.3% 
-14.1% 
-1.5% 
-2.1% 
-1.9% 
-5.6% 
-0.7% 
-0.5% 
-1.4% 
-4.1% 
-1.2% 
-1.4% 
2.2% 
-1.9% 
-1.5% 
2.3% 
0.0% 
4.0% 
1.8% 
-0.9% 
-3.1% 
-1.9% 
-2.7% 
na 
-4.5% 
-1.2% 
-1.8% 
-1.2% 
-4.8% 
na 
-2.5% 
-2.0% 
-1.1% 
0.7% 
1.5% 
0.8% 
-1.2% 
-3.9% 
0.2% 
-1.3% 
-1.5% 
-0.7% 
-0.4% 
na 
-1.7% 
-2.9% 
-1.0% 
-1.9% 
-0.6% 
2.8% 
-0.5% 
-5.1% 
-2.2% 
-2.1% 
-1.4% 
-3.1% 
-0.6% 
-1.4% 
(1) Including all taxes 
(2) 1998 estimates 
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ENERGY OUTLOOK - Energy supply: Main evolution (1985-1998) 
POWER GENERATION 
• Electricity demand continued to grow in line with GDP... 
• ...But presented very large variations at Member State level 
• Electricity significantly increased its market shares both in industrial and tertiary-domestic markets 
• Both nuclear capacity and generation declined for the first time in 1998 
• Since 1990 combined cycle units accounted for about one third of new investment 
• Combined heat and power reinforced its contribution mainly in Northern Europe 
• Cogeneration identified as a priority measure by the European Commission 
• All fossil fuels contributed to increased production in 1998, in response to lower nuclear output 
• Liberalisation of the electricity market becoming a reality throughout the European Union 
REFINERY SECTOR 
• Crude distillation capacity fluctuated since 1994 at around 640 million tons/year 
• The Auto Oil Programme, a common framework to reflect on EU energy policies in the oil sector 
GROSS INLAND CONSUMPTION 
• Gross inland consumption increase since 1990 limited to 60% of GDP growth 
• Increasing demand met equally by oil and gas in 1998 
• Marked differences between Member States can be explained 
• Power generation absorbed 70% of solid consumption in 1998... 
• Motor fuels and petrochemical feedstock accounted for 62% of total oil consumption in 1998 
• Natural gas, the emerging fuel of the 1990's, met 75% of incremental total gross inland consumption 
■ Biomass contribution increased by 3.5% per year since 1990 
INDIGENOUS PRODUCTION 
• Indigenous production peaked at 764 Mtoe in 1996 and declined since, especially solid fuels 
• Increasing contribution of renewable energy reached about 6% of gross inland consumption 
• Ambitious objective set for renewables in the European Union for the near future 
ELECTRICITY SECTOR 
Electricity demand continued to grow in line with GDP at the EU 
level... 
Electricity consumption since 1985 has shown an average 
increase of 2.2% per year, but the more recent trends clearly indi-
cated a progressive slowdown, 1.9% per year since 1990, even 
though growth reached 2.5% in 1998. During the second part of 
the 1980's, electricity growth still reached 2.7% per year on aver-
age but this expansion was related to an average GDP growth of 
about 3.1% per year. In the beginning of the 90's, a slower growth 
(1.2% per year between 1990 and 1994) was registered due to the 
economic slow-down of 1992-93. In 1995 and 1996, sustained by 
economic activity and colder weather conditions, electricity 
demand growth reached respectively 3.5% and 2.6%. In 1997, 
higher economic activity attenuated by warmer weather condi-
tions limited the growth to 1.6%. In 1998, bullish GDP and con-
stant climatic conditions raised electricity growth to 2.5%. 
Consequently the average growth of electricity demand since 
1990 reached 1.9% per year, compared to GDP growth of 1.7% per 
year. The electricity growth was largely driven by the tertiary sec-
tor. In the period 1985-90, electricity demand from the services 
sector grew by 4.7% per year on average followed by industry 
with 2.3% and the domestic sector with 2.0%. The pattern 
changed perceptibly during the 1990's. Demand growth rates 
from tertiary and domestic sectors were closer at 2.5% and 2.3% 
respectively, whereas industrial consumption grew by only 1.2% 
per year on average. In 1998, with similar climatic conditions to 
those in 1997, industrial demand grew by 2.4%, domestic demand 
by 2.3% and services by 3.4%. 
Suf presented very large variations at Member State level 
Additionally, large variations exist between Members States even 
though electricity demand growth was slowing down in all of 
them with the exception of Ireland, given the impressive accelera-
tion of GDP growth there, and of Luxembourg due to the electrifi-
cation of the iron-steel industry, the principal industrial activity of 
the country. Over the period 1990-97, electricity demand growth 
rates ranged from 0.3% per year on average in Sweden and 0.5% 
in Germany to 4.6% in Portugal and 5.1% in Ireland. Ten Member 
States were well above the European average growth rate of 1.9% 
per year. By country, the short-term elasticity (1990-98) versus 
GDP presented extremes ranging from 0.3 in Germany to 2.1 in 
Greece. Seven countries were below the European average: 
Germany (0.31), Sweden (0.32), Denmark (0.41), Ireland (0.67), 
Austria (0.71 ), Luxembourg (0.80) and the United Kingdom (0.98). 
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Main items 
Energy production in the European Union was equivalent to 
52% of total requirements in 1998. Indigenous coal produc-
tion has declined steadily given high costs, cuts in state aids 
and increased competition from lower-cost imports. 
Conversely, oil and gas production has increased rapidly over 
the past 20 years. Whilst North Sea oil output is now reaching 
a peak, with much smaller fields being discovered, the com-
petitiveness of this offshore production has generally been 
maintained - despite occasionally weaker international oil 
prices - as a result of considerable technological change. Gas 
production has proved much more buoyant and has partly 
satisfied the rapid increase in gas demand, particularly in 
power generation. In recent years, new additions to nuclear 
capacity have slowed because of public opposition and com-
pletion of reactor construction programmes. Despite this, 
nuclear output has risen given the substantial improvements 
in nuclear plant operating performance. Of the renewable 
sources, the scope for further large-scale hydro production is 
constrained by geographical factors; biomass use is already 
significant in some countries; but other sources, such as wind, 
are now growing quickly - although from a low base. As for 
the future, it is expected that coal output will continue to fall, 
and - on the basis of present trends - that oil, gas and nuclear 
output will also decline progressively over the next 5-15 
years, leading to a marked increase in import dependence. If 
new nuclear investment proves financially or politically unat-
tractive, then the only significant indigenous resource in the 
longer term will be renewable sources. This explains the rise 
in support for these technologies, matched by growing mar-
ket and policy interest in their more rapid deployment. 
All these Member States have a ratio below 1. Although the 
Netherlands (1.12) was still close to the European average (1.10), 
other countries were well above: France (1.70), Spain (1.75), 
Belgium and Finland (1.81 ), Italy (1.92), Portugal (1.94) and Greece 
(2.13). Electricity consumption varied from 3,937 kWh per inhabi-
tant in Portugal to 16,671 kWh per inhabitant in Sweden. The low-
est per capita consumption occurred in southern countries 
(Portugal, Greece, Spain and Italy), all below 5,500 kWh per Inhab-
itant. The other Member States ranged between 5,500 kWh and 
8,300 kWh with the exception of three countries where it was vir-
tually double this maximum. The highest consumption per capita 
was in the two northern countries, Sweden and Finland, ranging 
from 15,400 to 16,700 kWh per inhabitant. In these two countries 
electrical heating based on low-cost electricity generated by 
hydro covered a large part of heating requirements. The last 
exception was Luxembourg, where the recent installation of elec-
tric arc furnaces boosted consumption. 
ELECTRICITY : FINAL DEMAND GROWTH RATE 
Annual Average Growth Rate  1985-1990  1990-1998 
3.1% 
3.7% 
2.9% 
4.0% 
3.6% 
1.0% 
3.6% 
4.0% 
4.3% 
1.7% 
3.7% 
6.2% 
4.1% 
1.2% 
2.5% 
2.7% 
1.5% 
3.1% 
1.1% 
2.7% 
2.5% 
0.5% 
4.1% 
5.1% 
2.2% 
3.2% 
2.9% 
4.6% 
3.5% 
0.3% 
1.8% 
1.9% 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherland 
Portugal 
Spain 
Sweden 
United Kingdom 
European Union 
Electricity significantly increased its market shares both in industrial 
and tertiary-domestic markets... 
The share of electricity in final demand increased significantly in 
all sectors. In industry it grew at the European level from 23.4% in 
1985 to 26.1% in 1990 and 29.0% in 1998. In fact electricity gained 
substantial market share during the 1980's as a result of the 
restructuring and modernisation of industrial processes. It pro-
gressed more slowly during the 1990's but it accelerated again 
after 1995 as electricity's competitiveness increased and new 
electricity-based technologies penetrated all markets. The high-
est shares occurred in the Nordic countries, Sweden (37%) and 
Finland (32%), where electricity prices are relatively low thanks to 
the major contribution of hydro and liberalised market structures. 
Germany, France and Ireland and Luxembourg followed these; 
they are also characterised by the biggest increase of industrial 
electricity share over the last 15 years. Countries with higher 
prices such as Austria, Portugal and Spain are well below the 
ELECTRICITY .CONSUMPTION PER INHABITANT 
Kwh/inhabitant 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherland 
Portugal 
Spain 
Sweden 
United Kingdom 
European Union 
Energy Review 
1985 
5687 
5809 
5769 
11096 
5805 
6741 
2866 
3414 
3699 
12203 
4696 
2132 
3287 
16241 
5258 
5386 
1990 
6517 
6733 
6377 
13036 
6604 
6923 
3514 
4140 
4434 
13842 
5419 
2883 
3894 
16908 
5748 
5988 
1998 
7088 
8293 
6934 
15418 
7693 
6779 
4555 
5708 
5217 
15742 
6552 
3937 
5061 
16671 
6268 
6676 
85-90  90-98 
Annual Average Growth Rate 
2.8% 
3.0% 
2.0% 
3.3% 
2.6% 
0.5% 
4.2% 
3.9% 
3.7% 
2.6% 
2.9% 
6.2% 
3.5% 
0.8% 
1.8% 
2.1% 
1.1% 
2.6% 
1.1% 
2.1% 
1.9% 
-0.3% 
3.3% 
4.1% 
2.1% 
1.6% 
2.4% 
4.0% 
3.3% 
-0.2% 
1.1% 
1.4% 
i¿ EUROPEAN UNION 
ELECTRICITY SHARE IN FINAL CONSUMPTION 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherland 
Portugal 
Spain 
Sweden 
United Kingdom 
European Union 
1985 
22.5% 
20.8% 
23.7% 
29.2% 
22.9% 
21.8% 
25.3% 
17.4% 
25.3% 
12.2% 
17.7% 
21.1% 
25.9% 
35.5% 
23.4% 
23.4% 
Industry 
1990 
27.1% 
22.9% 
26.1% 
31.6% 
26.6% 
25.0% 
26.5% 
19.4% 
25.8% 
13.1% 
21.6% 
25.4% 
27.5% 
39.2% 
25.3% 
26.1% 
1998 
24.0% 
24.6% 
28.3% 
32.1% 
29.9% 
31.2% 
25.1% 
31.8% 
29.8% 
32.9% 
25.8% 
22.7% 
27.9% 
36.9% 
25.4% 
29.0% 
Tertiary-Domestic 
1985 
19.1% 
14.9% 
18.7% 
25.2% 
21.3% 
16.9% 
26.8% 
19.3% 
17.5% 
17.8% 
13.8% 
21.8% 
27.4% 
41.5% 
22.0% 
20.0% 
1990 
21.9% 
19.3% 
25.1% 
28.6% 
26.9% 
20.0% 
29.2% 
20.4% 
20.8% 
21.1% 
17.3% 
28.3% 
35.0% 
48.3% 
25.6% 
24.1% 
1998 
24.2% 
20.5% 
25.5% 
32.2% 
30.2% 
20.5% 
34.8% 
22.6% 
22.4% 
21.6% 
19.8% 
36.8% 
41.6% 
43.4% 
27.6% 
26.2% 
European average and experienced very limited gains since 1985, 
and even some decline since 1990 in the case of Austria and 
Portugal. Surprisingly the electricity share remained stable in the 
United Kingdom despite the significant reduction of prices result-
ing from electricity market liberalisation. In the tertiary-domestic 
sector the share of electricity increased on average from 20.0% in 
1985 to 24.1% in 1990 and 26.2% in 1998. The sustained develop-
ment of services throughout the European Union together with 
electricity-related applications such as air conditioning, lighting, IT 
equipment..., were the major reasons for this increase. The gap 
between the minimum share (19.8% in Netherlands) and the max-
imum (43.4% in Sweden) is more important than in industry for a 
number of reasons related to varied climatic conditions and gas 
availability between Member States. In southern Europe (Spain, 
Portugal and Greece), as energy demand for heating is limited, the 
weight of electrical appliances increased proportionally more 
rapidly and explained penetration rates of between 34% and 41%. 
Additionally, electricically-based air conditioning has recently 
expanded rapidly given increasing incomes and higher living 
standards. In mid Europe, the increasing energy demand for heat-
ing induced a share between 19.8% and 27.6%,depending on the 
contribution of electricity to heating requirements. On the other 
hand, the major contribution of electric heating in France, Finland 
and Sweden was responsible for the 30.2% to 43.4% share 
observed in 1998. 
Both nuclear capacity and generation declined for the first time in 
1998... 
In 1997 electricity generation in the European Union reached 
2490 TWh, an average growth of 1.8% per year since 1990. Net 
imports (13.1 TWh) continued to grow in 1998; the 1998 level cor-
responded to the average value of the last eight years. Despite a 
limited increase in generating capacity since 1990, coming partly 
from capacity extension in existing units when replacing steam 
generators, nuclear production showed the fastest growth (1.8% 
per year on average since 1990). Its contribution reached 34% of 
total electricity production in 1998 compared to only 30% in 1985. 
The utilisation factor of nuclear units has been increasing contin-
uously over the past ten years to reach about 80% on average at 
the European level. But 1997 will probably correspond to the his-
torical maximum contribution of nuclear in the European Union in 
the foreseeable future. In 1998, for the first time since nuclear 
power was exploited in the EU, both installed capacity and gener-
ation fell - by respectively 0.7% and 1.4%. Possible expansion of 
nuclear capacity is now limited to France and Finland (but without 
any specific projects at present), with a de facto moratorium on 
new ordering in all other EU countries. Additionally a progressive 
phase-out of the nuclear contribution was decided in Germany in 
early 2000. Consequently it will be difficult for nuclear to contin-
ue to cover 40% of total EU incremental electricity production as 
it has since 1990. Hydro and wind power together increased their 
output by 2.6% per year on average since 1990 to generate 13.6% 
of the total in 1998. Since 1990, wind production has risen 15 fold 
but its contribution only represented 0.5% of total production 
even though some European countries are amongst the largest 
world contributors: Germany and Denmark, for example. But 
recent growth of wind generated electricity has been remarkable: 
19% in 1996, 51% in 1997 and 64% in 1998, demonstrating that 
wind power has become a mature technology. Over the last two 
years hydro output also increased substantially - by 2.6% in 1997 
and 3.2% in 1998- but without any new capacity commissioning. 
Thermal electricity production showed a slower annual growth of 
1.4% on average since 1990 but with a jump by 4.8% in 1998 to 
compensate for the contraction of nuclear generation. Thermal 
generation represented 52% of total electricity generation in 1998 
against 54% in 1990. Until 1997 nuclear accounted for most 
(about 52%) of the incremental production followed by thermal 
Net Electricity Production by Source 
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(about 30%) and hydro (about 18%). The pattern was very differ-
ent in 1998, with thermal generation contributing 80% of incre-
mental generation and renewables 20%. In the near future, as the 
prospects both for new nuclear capacity and for hydro are strong-
ly limited, incremental generation requirements will necessarily 
be mainly covered by thermal units with all the energy and envi-
ronmental impacts that this implies. 
Since 1990 combined cycle units accounted for about one third of 
new investment... 
In 1998, the installed capacity for electricity generation was about 
561 GWe, of which 56% was thermal capacity, the remainder com-
prising almost equally nuclear power stations, and hydro and 
wind power stations. Since 1990, after allowing for closure of 
older plants, installed capacity has increased by 38 GWe, 60% of 
this being added in the last three years. Over the same period 
new capacity, excluding repowering and conversion of existing 
units, was about 98 GWe, of which: 12 GWe of nuclear units, 34 
GWe of combined cycle units, 32 GWe of steam turbine units, 15 
GWe of gas turbines, 4.5 GWe of internal combustion engines 
mainly based on natural gas, 5 GWe for hydro power and 5.8 GWe 
for wind power. About 50% of combined cycle capacity is located 
in the United Kingdom (15.2 GWe installed by end 1998) but this 
technology is also expanding in many other Member States: the 
Netherlands (5.0 GWe), Italy (4.5 GWe), Belgium (2.0 GWe), 
Germany (1.7 GWe), Spain (1.5 GWe) and Austria (1 GWe). In addi-
tion, the progressive deregulation of electricity markets will 
favour the use of gas in power generation, especially in combined 
cycle units, as smaller companies entering the market favour 
plants with shorter lead times, lower capital costs and higher effi-
ciency leading to lower fuel costs. 
Combined heat and power reinforced its contribution mainly in 
Northern Europe... 
The last decade was also marked by the development of com-
bined heat and power generation. In 1997, about 11% of total 
electricity production was generated in combined heat and 
power units. The major absolute contributors in the European 
Union, from Eurelectric statistics, were Germany (about 60 TWh 
cogenerated), the Netherlands (41 TWh), Italy (40 TWh), Finland 
(25 TWh), Denmark (25 TWh) and the United Kingdom (20 TWh). 
Compared with the total electricity production, the European 
leaders are Denmark (61% of electricity cogenerated) followed by 
the Netherlands (45%), Finland (36%), Portugal (32%) and Austria 
(25%). Cogeneration was sustained by district heating networks, 
industrial on-site combined heat and power production, and 
more recently by the rapid expansion of cogeneration in build-
ings. The installed capacity in 1997 can be estimated at about 60 
GWe or 19% of total thermal capacity in the European Union. The 
expected growth by 2000, of about 15 GWe, will assist in improv-
ing the overall efficiency of the electricity sector and limiting C02 
emissions. Capacity extensions are mainly expected in France (3.6 
GWe), Italy (3.0 GWe), the Netherlands (1.7 GWe), Spain (1.6 GWe) 
and the United Kingdom (1.0 GWe). 
Cogeneration identified as a priority measure by the European 
Commission... 
The Commission took an important initiative in the field of cogen-
eration in its Communication on the promotion of CHP, issued on 
15 October 1997. Cogeneration has been identified as a high pri-
ority measure to reduce C02 emissions and the Commission has 
proposed a doubling of its contribution to total electricity pro-
duction by 2010. It has a key role in ensuring the development of 
the internal market for energy, European Union competitiveness 
and sustainable development through the most efficient use of 
fossil fuels. The European Parliament now has the opportunity to 
work for the adoption of cogeneration-friendly legislation and ini-
tiatives to expand this potential. 
All fossil fuels contributed to increased production in 1998, in 
response to lower nuclear output... 
As regards the fuel mix in thermal power stations, solid fuels 
remain the major contributor (55% of total energy consumed in 
1998 from 67% in 1990) even though their share decreased slight-
ly by 2.0% a year on average since 1990, with a maximum reduc-
tion of 7.1% in 1997. But this trend was stopped in 1998 as solid 
fuel consumption increased by 4.1%, available capacity being 
used to satisfy part of the increasing demand in the absence of 
any increased nuclear production. The expected decline of the 
nuclear contribution will certainly impact increasingly on solid 
fuel consumption in the near future. Oil consumption, slowly 
increasing over the period 1990-95, declined by 4.5% in 1996 and 
by 7.7% in 1997 but increased significantly in 1998 as heavy fuel 
oil prices fell by about 15% on average in the European Union. 
Nevertheless, oil's contribution declined from 15.8% in 1990 to 
13.8% in 1998. Italy accounted for 56% of total EU oil consump-
tion for power generation in 1998 (50% in 1990). The growth of 
gas consumption has been very spectacular since 1990. Its share 
in fuel inputs almost doubled in eight years, growing from 13.5% 
in 1990 to 26.4% in 1998. Gas consumption grew by 4.0% per year 
on average between 1985 and 1990 and by 9.3% since 1990 even 
though growth was limited to 5.6% in 1998. Between 1990 and 
3 Eurprog 1999, Programmes and Prospects for the European Electricity Sector, Unípede, June 1999. 
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1997 the overall fuel input in thermal power stations has 
remained quite stable, meaning that about 33 Mtoe of solid fuels 
have been substituted by gas since 1990. Butin 1998 all the fossil 
fuels contributed to the increasing production from thermal sta-
tions: 55% of this being covered by solid fuels, 36% by gas and 7% 
by oil products. Although the share of other sources (mainly 
urban and industrial waste) remained small (about 4% of total 
inputin 1998), their consumption, constant over the period 1985-
90, Increased sharply between 1992 and 1997 due to the devel-
opment of incinerators in some Member States; but stabilised in 
1998. Replacement of old-fashioned units and the development 
of new technologies such as combined cycles, supercritical units 
and gas turbines, underpinned a continuous improvement of 
thermal efficiency in the power sector. This average efficiency, 
39.4% in 1998, has increased by 0.8% per year on average since 
1990. This improvement accelerated in 1996 and 1997 reaching 
respectively 1.2% and 2.3% as a consequence of the commission-
ing of many combined cycle plants. However, the higher contri-
bution of older power stations in 1998 contributed to the stabili-
sation of this indicator. 
Inputs for thermal Power Generation : Fuel Shares 
Other 
Geolhermal 
Gas 
Oil 
Solids 
Liberalisation of the electricity market becoming a reality through-
out the European Union... 
The opening of European electricity markets through the EU 
Directive in February 1999 was the first stage of a three-part 
process to liberalisation, with competition being extended to at 
least 28% of the market in 2000 and 33% by 2003. The first stage 
corresponds to an average consumption threshold of 40 GWh, 
falling to 20 GWh by the second stage and 9 GWh by 2003. Led by 
the United Kingdom, several European countries have opened 
their markets more quickly than required, introducing important 
electricity reforms. To varying degrees these reforms have 
reduced government oversight and increased the role of market 
forces in balancing electricity supply and demand. The United 
Kingdom first began to privatise its electricity industry in 1990 
and completed the final phase of privatisation in 1996. Behind the 
United Kingdom's effort at electricity reform was the belief that 
the industry could be made more competitive through deregula-
tion and privatisation. 
The Directive introduces full competition in generation, with any 
producer able to build new plants and generate anywhere in the 
European Union from February 1999. There are two options for 
constructing new generation capacity: an authorisation system or 
a tendering system. Under the authorisation approach, any com-
pany may build a generation facility providing that it complies 
with the host state's planning and energy supply criteria. This sys-
tem has been more popular and is more transparent than the ten-
dering system, whereby an independent organisation compiles 
an inventory and the capacity is allocated by a tendering process. 
The Directive allows three alternative methods of access to trans-
mission and distribution lines; regulated third party access; nego-
tiated third party access; or the single buyer model. Most coun-
tries have opted for regulated or negotiated third party access. 
With regulated third party access, published tariffs are fixed and 
applied to all network users. This is the most transparent system 
and thus the one that will be most effective in stimulating com-
petition. 
In the EU, the transmission network was largely owned by verti-
cally integrated electricity companies that generate, transport and 
sell electricity. These companies own an 'essential' service, the 
transport network, which, under the new rules, they must offer on 
equal terms to their own company and to competitors. However, 
there is in reality a risk that such companies will be tempted to dis-
criminate in favour of their own group companies when granting 
access to the network. To prevent such discrimination, the 
Directive requires Member States to take three basic measures 
ensuring: (i) management unbundling of the transmission system 
operator; (ii) accounting separation of transmission and distribu-
tion activities from other parts of the company; and (iii) that 
appropriate mechanisms are established to prevent confidential 
information being passed by the transmission system operator to 
other parts of its company. 
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Crude distillation capacity fluctuated since 1994 at around 640 mil-
lion tons/year... 
Total crude oil distillation capacity as reported by Member States 
for 1998 was 642 million ton/year. Since 1994 European capacity 
has fluctuated around 640 million ton/year. Since 1994 distillation 
capacity has increased in Spain (3.1 million ton/year), France (3.1), 
Denmark (2.7) and Greece (1.0) but has declined in Germany (-3.2), 
Italy (-2.5) and Finland (-1.0). In 1998, the utilisation rate contin-
ued to increase to reach 97% (91 % in 1996) and followed the more 
or less steady rise in utilisation observed since 1985 when it was 
only 69%. This increase reflects the programme of crude distilla-
tion capacity reductions undertaken by many refiners over the 
period, but also better economic conditions, notably increasing 
margins, moderate crude prices and increasing consumption of 
oil products. Conversion capacity amounted to 207 million ton 
per year in 1997, expressed in terms of catalytic cracking equiva-
lent, up 42% compared to 1985. Since 1995, in the European 
Union as a whole, visbreaking and thermal cracking unit capacity 
fell respectively by 8% and 11%. On the other hand, hydrocrack-
ing capacity increased by 25% in the last three years. Total con-
version capacity accounted for about 32% of distillation capacity. 
This strong growth in conversion capacity since 1985 reflected the 
industry's expectations at the time concerning future gasoline 
demand growth and an increasingly heavy crude supply slate. 
These expectations were justified up until the early 1990s when 
gasoline growth flattened and the crude slate started to lighten. 
The Auto Oil Programme, a common framework to reflect on EU 
energy policies in the oil sector.... 
The Auto Oil Programme was established in 1993 to establish a set 
of Air Quality Standards, derived from the World Health 
Organisation, and examine a range of possible methods to find 
the most cost effective way of achieving the required improve-
ments in air quality. The parties in this research were the 
Commission, the Refining Industry via their trade organisation 
Europia, and the Car Industry, via their trade organisation ACEA. 
The Auto Oil Programme was designed to provide policy-makers 
with an objective assessment of the most effective measures to 
reduce emissions from the road transport sector. Two Directives 
resulting from the programme went into effect in late 1999. The 
first stated that the sale of leaded gasoline in the European Union 
should be phased out. The second defined stricter specifications 
for motor fuels: gasoline should have a sulphur content of not 
more than 150 milligrams per kilogram,a maximum benzene con-
tent of 1%, and a limit for aromatics of 42% by volume of vapour; 
and diesel should have a sulphur content of not more than 350 
milligrams per kilogram. 
The European Union is now planning the second phase of its Auto 
Oil Programme, to make the fuel specifications more stringent 
and reduce vehicle emissions even further. In particular the 
European motor industry has committed to reduce C02 emissions 
from new vehicles by 25% by 2008. There is considerable interest 
in developing technologies to improve the fuel efficiency of the 
European automotive fleet, such as direct injection gasoline 
engines,fuel cells,and hybrid vehicles powered with batteriesand 
conventional engines. 
GROSS INLAND CONSUMPTION 
Gross inland consumption increase since 1990 limited to 60% of GDP 
growth... 
The gross inland energy consumption of the European Union 
(1436 Mtoe in 1998) increased slightly by 1.1% over the period 
1990-97, notwithstanding a relative stabilisation between 1990-
94 as a consequence of the economic recession in 1992-93. 
Driven by final demand that increased by 1.6% in 1998, gross 
inland energy consumption grew by 1.9%. Compared to 1995 
(which had the same climatic conditions) by 1998 demand had 
increased by 5.3%. This comparison can be extended to the year 
1990,5% warmer than the years 1995 and 1998. Over the period 
1990-98 gross inland consumption increased rather more slowly 
than GDP, presenting an implicit elasticity of about 0.6. 
Increasing demand met equally by oil and gas in 1998... 
The pattern of energy consumption, which changed slowly over 
the period 1985-90, has been significantly modified since then. 
Since 1990 solid fuels have experienced a continuous decrease by 
about 3.7% per year on average, resulting from a 38 Mtoe fall in 
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consumption by final users, a 27 Mtoe reduction by power gener-
ation and a 14 Mtoe reduction by the energy branch. But, as dis-
cussed before, in 1998 increasing demand from power generation 
largely offset the reduced consumption by final users. 
Consequently, solid fuels consumption declined by only 0.3% in 
1998. Their share in gross inland consumption was therefore 
reduced from 25.5% in 1985 to 22.8% in 1990 and only 15.5% In 
1998. Oil products, driven by increasing consumption for trans-
portation, showed an average yearly increase of 1.2% since 1990, 
signifying a stabilisation of their share at about 42%. Sustained by 
the growing demand for motor fuels and the newly stabilised 
consumption by other sectors facilitated by lower oil prices, oil 
consumption grew by 2.3% in 1998, the highest growth rate since 
1990. The growth of natural gas consumption, excluding climatic 
variations, increased on average by 4.5% per year since 1990. 
Consequently its share grew to 22.0% in 1998 against only 16.9% 
in 1990. The other sources of energy, including nuclear, hydro, 
wind, net imports of electricity and other energy sources, 
increased steadily from 17.3% of total gross inland consumption 
in 1985 to 18.7% in 1990 and 20.6% in 1998. Until 1997 the major 
increases from these non-fossil sources were in nuclear energy 
and, more recently, wind power and biomass use. In 1998, the lim-
ited gains registered by non-nuclear sources only compensated 
the first decline in the nuclear contribution. 
Marked differences between Member States can be explained... 
When looking at their energy consumption over the period 1990-
97, a large majority of Member States presented a yearly average 
growth of between 1.5% and 2.4%. The fast growers in primary 
energy demand - with annual rates above 2.4% over the period -
are Spain (2.7%), Ireland (3.1%) and Portugal (3.9%). But this 
observation must be correlated with the fact that GDP growth 
was higher in these countries than the European average, espe-
cially in the case of Ireland. Those with very modest growth, below 
1.5%, are limited to the United Kingdom (1.1%), Sweden (0.3%), 
Germany (-0.4%) and Luxembourg (-1.0%). The last two reduced 
their consumption for specific reasons. The German situation is 
relatively atypical with a continuous slow decrease of about 0.2% 
in gross inland consumption since 1985 as a result of the restruc-
turing of the economy with the reunification of the new Länder 
and a continuous effort to promote the rational use of energy. The 
case of Luxembourg was more typical as it benefited from the 
conversion of its main industry, iron and steel, to a less energy con-
suming process - the electric arc furnace - combined with the fact 
that the major part of its electricity has been imported. 
Power generation absorbed 70% of solid consumption in 1998... 
The use of solid fuels decreased in most Member States and sec-
tors over the period 1990-97. The slow-down was particularly 
noticeable in Germany and the United Kingdom. Both are histor-
ically identified as mining countries and absorbed about 67% of 
total European consumption in 1985 and still 65% in 1990. The in-
depth restructuring of the mining industry has reduced market 
protection in these countries and opened the door for competi-
tion with gas and oil products. As a consequence, the reduction of 
consumption has reached 35% in these three countries since 1990 
and, in 1997 their share was limited to 57% of total European con-
sumption. On the contrary, since 1990, coal consumption has 
slightly increased in the Netherlands (+0.2% per year on average), 
Finland (+0.9%), Greece (+1.6%) and Portugal (+2.6%) with 
growth mainly located in the power sector. In 1998, increasing 
consumption occurred in Belgium (+0.9%), the Netherlands 
(+1.4%), the United Kingdom (+3.6%), Greece (+3.8%), Italy 
(+4.4%) and France (+25.5%). Across the European Union, the 
consumption of solid fuels is increasingly concentrated in power 
generation whose share increased from 54% in 1985 to 60% in 
1990 and to about 70% in 1998. 
Motor fuels and petrochemical feedstock accounted for 62% of total 
oil consumption in 1998... 
Total oil demand has steadily increased by 1.2% yearly since 
1990, the same growth as between 1985 and 1990. The con-
sumption growth between 1990-98 reached 44 Mtoe in the trans-
port sector of a total of about 56 Mtoe, excluding statistical differ-
ences, and 13 Mtoe for non-energy uses. Together these two 
demands, associated with specific markets, represented more 
than the total overall increase. Other changes were more margin-
al with the energy branch (+5 Mtoe) compensating for the limited 
reduction which occurred in the power generation sector (-3 
Mtoe) and the more marked decline in industry (-6 Mtoe) while 
consumption by the tertiary-domestic sector remained flat. 
Consequently, consumption of heating gas oil remained quite sta-
ble over the period 1990-98. Although demand for LPG and gaso-
line remained stable since 1990, kerosene increased by 12 Mtoe, 
naphtha by 8 Mtoe, diesel oil by 32 Mtoe and heating oil by 5 Mtoe 
whilst residual fuel oil declined by 12 Mtoe. This means that the 
European oil market is becoming increasingly captive, with specif-
ic markets (transport and petrochemicals) accounting for 62% of 
total oil demand in 1998. 
Natural gas, the emerging fuel of the 1990's, met 75% of incremental 
total gross inland consumption... 
Primary consumption of natural gas increased by about 4.5% 
per year since 1990, demonstrating continuous growth. Increases 
were spectacular in the three main markets: the power sector 
(+104% or +38 Mtoe), the tertiary-domestic market (+32% or +32 
Mtoe) and industry (+16% or +12 Mtoe). Since 1990 natural gas 
demand grew the fastest among the primary fossil fuels and in all 
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Member States, except Ireland where oil products came first. It 
even grew faster than non-fossil fuels (nuclear+hydro+renew-
ables) in all countries with the exceptions of Ireland, Italy and the 
Netherlands. In 1998, the fastest growth occurred in countries 
where the natural gas market was already mature: Belgium 
(+10.7%), Denmark (+9.4%), Italy (+7.7%) and France (+6.6%). 
Well-developed infrastructures provide natural gas the opportu-
nity to compete in all markets and to take advantage of competi-
tive prices. 
Biomass contribution increased by 3.5% per year since 1990... 
Other fuels Increased regularly by 2.1% per year since 1990 
against a 3.1% growth between 1985 and 1990. Before 1990, the 
major growth was provided by nuclear supported by a rapid rise 
ofinstalled capacity. Since 1990, increasing capacity utilisation 
rates of existing units have compensated for limited new nuclear 
investment. But, in 1998, the first reduction of nuclear capacity at 
the EU level caused a probably definitive modification of this his-
toric trend. Although the contribution of hydro increased slowly 
over this period depending on rainfall, other renewable energy 
sources have increased substantially since 1990. This can be con-
sidered a result of the Altener Programme, introduced by the 
Commission to promote all forms of renewable energy. The major 
growth, 3.5% per year on average over the period 1990-98, con-
cerned biomass, the two main markets for which (power genera-
tion and direct use in tertiary-domestic sector) are increasing. 
INDIGENOUS PRODUCTION 
Indigenous production peaked at 764 Mtoe in 1996 and declined 
since then under the pressure of solid fuels... 
Domestic production of primary energy in the European Union 
asa whole declined by 1.1% in 1998,continuing the trend begun 
in 1997 after the peak registered in 1996. After a continuous 
decrease between 1986 and 1992, production rebounded sharply 
with an accelerating growth rate: 2.1% in 1994,2.5% in 1995 and 
3.7% in 1996. In 1998 four countries contributed 78% of total pri-
mary production: the United Kingdom with 36%, Germany with 
18%, France with 16% and Netherlands with 8%. 
Solid fuels output declined faster and faster with a reduction of 
about 45% since 1990. The production both of steam coal and lig-
nite fell at similar rates since 1990, by 44% and 47% respectively. 
Major producers were Germany (56% of the European production 
in 1998) and the United Kingdom (23%), followed by much small-
er producers: Spain, Greece and France. 
Oil production, marked by a significant decline between 1985 and 
1990, showed an annual increase of 6.4% between 1990 and 1995 
(driven by the application of more efficient and economical meth-
ods for offshore exploitation) and reached a new peak in 1995. In 
1996 and 1997 production remained stable but then reached a 
new peak in 1998. Despite a period of low oil prices, reduced costs 
have made small field development profitable. The use of floating 
platforms, instead of fixed steel ones, is an example of this cost 
reduction exercise. Consequently, satellite developments from 
existing fields have been a significant contributor to enlarged 
European production in the North Sea. At the same timé, a declin-
ing minimum size of reserves necessary for fields to be developed 
has been observed. Whereas fields once required at least 100 mil-
lion barrels of reserves to be developed, now fields with reserves 
of as little as 10 million barrels are being exploited. Virtually all the 
production was located in the North Sea where the two main pro-
ducers operated: the United Kingdom (83% of European Union 
production) and Denmark (7%). 
Natural gas and nuclear energy became the main energy 
sources in Europe (24.0% and 27.8% of total primary production 
respectively), with a continuous increase of 4.0% and 1.8% per 
year respectively over the period 1990-98. The recent increase in 
natural gas production was impressive, with a rise of 4.4% in 1995 
and 13.2% in 1996. This trend was mainly sustained by the United 
Kingdom, the largest European gas producer in 1996, which has 
doubled its production since 1990;and by the Netherlands, which 
played the role of swing producer with its major Groningen gas 
field, characterised by very low production costs. In 1997 and 
1998, confronted with declining European demand due to 
warmer weather conditions, the Netherlands played this swing 
role by reducing gas production by about 11% and 5% respec-
tively. The Netherlands reduced its inland deliveries by 5.7% and 
1.1 %. But it reduced export deliveries to other European countries 
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by 18.3% and 10.1% respectively. The two main producers were 
the United Kingdom (44% of total European production) and the 
Netherlands (32%). Italy and Germany each contributed 9% of EU 
production in 1998, having stabilised their production since 1990. 
For its part, nuclear also performed well until 1997. The near term 
perspective for nuclear are not so optimistic, with the first decline 
in capacity and output observed in 1998, which is likely to be con-
tinued given the forthcoming plant closure programmes. 
Increasing contribution of renewable energy reached about 6% of 
gross inland consumption... 
In 1998, considering the spectacular 11% jump observed in 1997 
(related to some statistical series disruptions regarding biomass 
production in Italy), the contribution of renewable energy 
sources represented 11.3% of total EU primary energy production 
and 5.9% of gross inland consumption respectively. 
Hydroelectricity and wind energy output both increased regular-
ly since 1990 but in particular over the last two years, representing 
3.6% of primary production in 1998 against 3.2% in 1990. 
Geothermal energy remained marginal but the prospects for the 
near future were favourable with Italian production expected to 
almost double. Finally, biomass - use of which grew both for 
power generation mainly in the northern countries and for direct 
use mainly in the domestic sector - showed an acceleration in out-
put since 1990 to reach 7.3% of total primary production in 1998. 
The situation varies widely between Member States. Renewable 
energy sources are mainly used in Sweden, Austria, Finland and 
Portugal with a national share of gross inland consumption rang-
ing between 16.7% and 27.3%. They are also used significantly in 
Denmark, Italy, France, Spain and Greece, with a share of between 
5% and 8%. Their use remained almost negligible in the other 
Member States. 
Ambitious objective set for renewables in the European Union for the 
near future... 
Current trends show that considerable progress in renewable 
energy technologies has been achieved in recent years. Costs are 
rapidly falling and many renewables, under the right conditions, 
have reached or are approaching economic viability. The first 
signs of large-scale implementation are also appearing for wind 
energy and solar thermal collectors. Some technologies - in par-
ticular biomass, small hydro and wind- are currently fairly com-
petitive and economically viable compared with other decen-
tralised applications that are becoming more strategic in the con-
text of a liberalised energy market. As a first step towards a strat-
egy for renewable energy, the Commission adopted a White Paper 
for a Community Strategy and Action Plan (Com (97) 599 final). 
This strategy and action plan are directed towards the goal of 
achieving a 12% penetration of renewables in the European 
Union by 2010, an ambitious but perhaps realistic approach. This 
overall target of doubling the share of renewables could be an 
important route for attaining C02 emissions reduction, decreas-
ing energy dependence, developing national industries and creat-
ing jobs. Following the White Paper, the Commission adopted a 
draft directive on promoting electricity produced from renewable 
energies in Spring 2000 (COM (2000) 279 final). Current indica-
tions suggest that the proposal would go forward swiftly in the 
Council and the Parliament. 
Shares of Renewable Energy Sources in Gross Inland Consuption -1998 
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RENEWABLE ENERGY SOURCES IN 1998 
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COMPETITIVENESS: Main evolution (1985-1998) 
• Energy intensity improved by 0.7% per year between 1990 and 1997, with similar weather conditions 
• Major gains originated from industry, power generation and services... 
• ...but individual activities (heating, transport...) did not contribute to the overall improvement 
• Large variations between Member States for various reasons 
• Energy consumption per capita continued to increase by 0.7% per year since 1990 
• European energy prices penalised competitiveness compared to the United States 
COMPETITIVENESS 
Energy intensity improved by 0.7% per year between 1990and 1998, 
with similar weather conditions... 
The European Union continuously improved its overall energy 
intensity (as measured by energy use per unit of GDP) over the 
period 1985-1998 (-1.8% per year between 1985 and 1990 and -
0.7% annually between 1990 and 1998). As already mentioned, 
the comparison between 1990, 1997 and 1998 is of particular 
interest as these three years were characterised by similar weath-
er conditions. On the contrary, the degree-days were 32% higher 
in 1985 than in 1990, meaning that the energy intensity improve-
ment over this period was heavily influenced by the significant 
reduction of heating requirements in 1990 compared to 1985. 
This energy intensity indicator is the result of different develop-
ments in the main consuming sectors, including power genera-
tion. 
Major gains originated from industry, power generation and ser-
vices. .. 
Intensity improvements in industry since 1990 (-1.8% per year on 
average) and power generation (-0.6% per year on average) were 
the main drivers in reducing the overall energy intensity. The per-
formance of industry is particularly surprising as it had already 
made major contributions during the 1980's as a result of the 
restructuring from energy-intensive industry to small and medi-
um companies characterised by higher added-value and less 
energy content. This phenomenon has continued in the present 
decade but to a lesser extent. But faced with a competitive glob-
al economy, industrialists were optimising processes and conse-
quently reducing their specific energy consumption, even in the 
context of lower energy prices. Technological improvements are 
increasingly becoming the driving force for energy savings in 
industry. These observations were of particular interest in explain-
ing the improvement of 2.8% reached in 1998 in the absence of 
Main items 
Energy costs within the European Union are high compared 
with those faced by most of its international trading compe-
titors. The liberalisation of electricity and gas markets is 
intended to exert downward pressure on prices, as is increa-
sing use of imported coal. Most oil is consumed in the trans-
port sector in which taxes and excise duties account for a gro-
wing proportion of final product prices, especially for road 
transport fuels. Energy intensity continues to decline, though 
at a somewhat lower rate over recent years in some sectors 
given reduced market incentives and lower levels of invest-
ment. The scope for energy efficiency improvements remains 
large and will be propelled by technological change and the 
steady replacement of existing, less-efficient, energy-using 
equipment. 
any variation of climatic conditions compared to 1997. This also 
applies to the power sector which, despite a continuous increase 
in its output, succeeded in improving its energy intensity since 
1990 thanks to spectacular efficiency gains. These are linked to 
the technological improvement of conventional units (supercriti-
cal units...), the emergence of combined cycle units and continu-
ous development of combined heat and power production that 
permitted an increase in the average thermal efficiency from 
36.9% in 1990 to 39.4% in 1998. It must be stressed that the major 
intensity improvements have occurred in relatively centralised 
sectors where competitiveness was playing a major role. 
...but individual activities (heating, transport...) did not contribute 
to the overall improvement 
On the other hand, the energy intensity of the tertiary-domestic 
sector decreased slowly (-0.3% per year on average) between 
1990 and 1998. This means that the increasing commercial and 
services floor area and the growing number of households (as the 
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average family size was declining), combined with the reduction 
of incentives to use energy rationally, together offset much of the 
gains provided by technological improvements (computer opti-
mised building services, high efficiency boilers, improved charac-
teristics of new buildings, reduction in the specific consumption 
of all electrical appliances...). In many cases, returns on energy 
savings investment became too low, in a context of low energy 
prices, to incentivise decisions by a large number of individual 
consumers. Nevertheless, since 1995, energy intensity improved 
by 0.6% per year on average but with significant variations in sub-
sectors:-1% per year for services,-0.5% for domestic and stability 
for agriculture. Since 1990, only services were improving their 
intensity (-0.6% per year on average, as in power generation), with 
the domestic sector remaining stable and agriculture increasing 
by 0.8% per year. This is of particular interest, indicating that all 
the economic sectors, with the exception of agriculture, remained 
concerned by energy management. On the contrary, the behav-
iour of individual consumers demonstrated a free-and-easy atti-
tudegiven lower energy prices. The conclusion is quite similar for 
the transport sector. Although energy intensity still increased by 
0.3% per year on average in the period 1990-98, the first signs of 
stabilisation appeared in 1993. Energy intensity declined by 2.5% 
in 1994 and has remained stable since then. This occurred despite 
an increase in goods transport (about 2.9% per year on average 
with a marked acceleration in the last two years). This coincided 
with a stabilisation of the road contribution and, on the other 
hand, a growth of passenger traffic (about 1.9% per year on aver-
age). The number of passenger cars also continued to grow but 
the average mileage per vehicle diminished proportionally. In the 
absence of statistical information by use (goods transport vs. pas-
senger transport), the improvement can be associated in a first 
approximation to the improved efficiency of new vehicles, in par-
ticular passenger cars, and better management of traffic flows. 
European Union: Energy Intensity by Sector (toe/1990 MEURI 
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This apparent structural modification will require more in-depth 
analysis to understand fully the future contribution of transport to 
final energy consumption and, in particular, its possible impact on 
CO2 emissions. 
Large variations between Member States for various reasons... 
Between 1990 and 1998, which have the advantage of offering 
comparable climatic conditions at the European level, (very warm 
weather), seven Member States, four of which are located in the 
extreme south of Europe (Greece, Portugal, Spain and Italy), 
showed increasing energy intensity. For these southern countries 
this evolution is the result of higher economic growth mainly 
based on strong industrialisation and improved living standards. 
In the case of Belgium and France it is associated with poor per-
formance in all sectors. For Denmark it is related to the excep-
tional level of electricity imports in 1990 dueto unexpected avail-
ability of hydropower in northern countries and consequently this 
value is not really pertinent. At the same time, other Member 
States improved their energy intensity. Luxembourg, helped by 
the conversion of its steel industry to electric arc furnaces, Ireland 
sustained by a strong industrial growth oriented to high added 
value industries, and Germany assisted by the restructuring of the 
new Lander, are the best performers in both the short and long 
term. 
Energy consumption per capita continued to increase by 0.7% per 
year since 1990... 
Considering the differences in living standards and space heating 
requirements (where geography is the key element), Portugal had 
the lowest energy consumption per capita in 1998 with 2.29 
toe/inhabitant; while Finland had the highest with 6.44 toe/inhab-
itant, or about three times as much. This was excluding 
Luxembourg whose value is not representative due to the weight 
of the iron and steel industry in this small country and the impor-
tance of motor fuel purchases by drivers from neighbouring 
Member States. Over the period 1990-98, energy consumption 
per capita was increasing inali Member States, with the exception 
of Germany and Luxembourg. The European average growth 
reached 0.7% per year. Portugal has been increasing its per capi-
ta consumption three times faster than Finland. This illustrates the 
differences between an economy still under development and a 
much more mature economy. 
Oil consumption per capita is characterised by a convergence 
between all the Member States, except Belgium and Luxembourg, 
to the European average (1.6 toe per capita) which increased by 
0.8% per year since 1985. This resulted from the progressive con-
centration of oil consumption on its captive markets: motor fuels 
iX 
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1985  1988  1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Austria 
Gross inl.Cons./GDP (toe/1990 MEUR) 220.5 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 3122.8 
Electricity Generated/Capita (Kwh/inhabitant) 5913.9 
Belgium 
Gross inl.Cons./GDP (toe/1990 MEUR) 329.5 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 4447.3 
Electricity Generated/Capita (Kwh/inhabitant)5813.5 
Denmark 
Gross inl.ConsVGDP (toe/1990 MEUR) 213.8 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 3833.8 
Electricity Generated/Capita (Kwh/inhabitant)5679.6 
Finland 
Gross ini. ConsVGDP (toe/1990 MEUR) 298.2 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 5465.4 
Electricity Generated/Capita (Kwh/inhabitant)10139.7 
France 
Gross ini.ConsVGDP (toe/1990 MEUR) 249.6 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 3661.5 
Electricity Generated/Capita (Kwh/inhabitant)6226.7 
Germany 
Gross inl.Cons./GDP (toe/1990 MEUR) 315.3 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 4630.4 
Electricity Generated/Capita (Kwh/inhabitant)6706.5 
Greece 
Gross inl.ConsVGDP (toe/1990 MEUR) 308.4 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 1845.9 
Electricity Generated/Capita (Kwh/inhabitant)2791.8 
Ireland 
Gross inl.ConsVGDP (toe/1990 MEUR) 322.4 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 2494.6 
Electricity Generated/Capita (Kwh/inhabitant)3414.1 
Italy 
Gross ini. ConsVGDP (toe/1990 MEUR) 182.9 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 2404.0 
Electricity Generated/Capita (Kwh/inhabitant)3281.4 
Luxembourg 
Gross inl.ConsVGDP (toe/1990 MEUR) 448.1 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 8548.5 
Electricity Generated/Capita (Kwh/inhabitant)2560.2 
Netherlands 
Gross inl.ConsVGDP (toe/1990 MEUR) 320.6 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 4246.8 
Electricity Generated/Capita (Kwh/inhabitant)4342.1 
Portugal 
Gross inl.ConsVGDP (toe/1990 MEUR) 297.2 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 1234.2 
Electricity Generated/Capita (Kwh/inhabitant) 1908.3 
Spain 
Gross ini. ConsVGDP (toe/1990 MEUR) 235.9 
Gross Ini. Cons./Capita (Kgoe/inhabitant) 1923.8 
Electricity Generated/Capita (Kwh/inhabitant)3314.4 
Sweden 
Gross inl.Cons./GDP (toe/1990 MEUR) 290.6 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 5621.6 
Electricity Generated/Capita (Kwh/lnhabitant)16421.4 1 
United Kingdom 
Gross inl.ConsVGDP (toe/1990 MEUR) 313.1 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 3593.5 
Electricity Generated/Capita (Kwh/inhabitant)5257.7 
European Union 
Gross inl.ConsVGDP (toe/1990 MEUR) 271.5 
Gross Inl.Cons./Capita (Kgoe/inhabitant) 3458.1 
Electricity Generated/Capita (Kwh/inhabitant)5342.8 
209.7 204.3 199.3 197.6 195.0 
3174.2 3319.0 3479.4 3531.5 3596.6 
6478.8 6576.6 6802.6 7041.6 7108.0 
315.2 305.9 323.4 320.4 317.6 
4607.5 4741.9 5314.2 5410.6 5505.8 
6598.6 7106.5 7496.0 7747.4 8157.0 
188.1 179.2 196.1 176.4 168.2 
3670.8 3541.7 4415.9 4086.6 3987.6 
5450.8 5010.4 10178.0 8383.6 7748.0 
282.2 268.1 289.2 286.7 278.0 
5730.7 5708.2 6036.4 6325.8 6440.8 
10893.9 10903.0 13534.7 13456.2 13613.5 
236.2 237.4 248.8 237.7 238.7 
3725.3 3933.9 4265.4 4148.6 4280.8 
6982.7 7404.2 8776.3 8593.1 8670.6 
294.5 272.9 244.3 236.6 229.5 
4648.0 4460.6 4246.2 4194.3 4183.8 
7014.7 6913.5 6775.5 6721.0 6786.4 
321.0 340.9 357.5 349.2 353.8 
2009.0 2189.3 2425.8 2439.1 2556.5 
3327.6 3444.2 4061.5 4143.2 4402.6 
304.9 284.2 223.8 212.0 201.7 
2697.6 2906.7 3223.7 3346.7 3506.6 
3745.9 4139.5 5288.8 5452.0 5686.8 
179.5 179.7 177.2 180.6 182.9 
2596.4 2729.1 2830.2 2922.1 2996.8 
3594.0 3823.3 4257.1 4371.5 4510.3 
395.8 419.7 323.8 306.5 282.8 
8466.8 9300.5 8184.2 7960.2 7662.8 
3572.9 3610.7 3144.7 2992.3 3057.2 
317.6 300.1 298.8 283.3 272.8 
4393.9 4466.7 4899.7 4790.2 4755.1 
4715.3 4803.8 5492.9 5550.3 5800.4 
298.5 310.3 328.5 337.6 347.8 
1482.5 1703.2 2012.8 2141.1 2288.8 
2255.7 2879.5 3476.6 3438.8 3910.0 
226.9 223.7 231.8 235.8 236.9 
2150.9 2292.9 2569.5 2698.5 2811.0 
3605.1 3905.0 4424.1 4837.2 4974.2 
281.8 259.6 276.0 263.9 245.2 
5821.5 5484.8 5851.3 5691.4 5439.0 
7331.0 17114.7 15904.0 16882.0 17879.0 
283.5 276.3 274.2 258.7 261.7 
3689.4 3663.2 3885.7 3781.4 3898.2 
5389.9 5540.5 5916.6 5862.2 6057.8 
256.4 248.0 244.5 237.7 235.3 
3574.3 3616.1 3786.8 3768.2 3829.5 
5737.6 5914.0 6459.9 6485.9 6641.0 
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-0.1% 
1.0% 
1.1% 
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-0.9% 
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0.4% 
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0.9% 
-3.0% 
-0.3% 
1.0% 
1.3% 
4.8% 
6.3% 
-4.9% 
4.8% 
4.3% 
1.3% 
2.6% 
3.2% 
-7.7% 
-3.7% 
2.2% 
-3.7% 
-0.7% 
4.5% 
3.0% 
6.9% 
13.7% 
0.5% 
4.2% 
2.8% 
-7.1% 
-4.4% 
5.9% 
1.2% 
3.1% 
3.3% 
-1.0% 
1.6% 
2.4% 
-0.6% 
1.0% 
1.0% 
0.5% 
1.9% 
1.7% 
-0.8% 
1.5% 
5.6% 
0.5% 
1.5% 
2.8% 
0.1% 
1.1% 
2.0% 
-2.1% 
-0.8% 
-0.2% 
0.5% 
2.0% 
3.1% 
-4.2% 
2.4% 
4.0% 
0.2% 
1.2% 
2.1% 
-4.8% 
-2.4% 
-2.1% 
-1.2% 
0.8% 
2.4% 
1.4% 
3.8% 
3.9% 
0.7% 
2.6% 
3.1% 
-0.7% 
-0.1% 
0.5% 
-0.7% 
0.8% 
1.1% 
-0.7% 
0.7% 
1.5% 
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and petrochemicals. Per capita gas consumption has been 
increasing significantly in all Member States driven by demand 
from power generation, industry and the tertiary-domestic sec-
tors. Between 1990 and 1998 this per capita consumption 
increased by 38% at the European level. It compensated the 24% 
decline in per capita solid consumption since 1990. 
European energy prices penalised competitiveness compared to the 
United States... 
As already mentioned, the average prices of energy for industry 
since 1985 show an average yearly decrease of 5.8% for steam 
coal, 8.1% for heavy oil, 6.4% for natural gas and 3.0% for electric-
ity using a weighted average at the European level. In addition 
very large variations exist between Member States as a result of 
differences in taxation regimes, excise duties and VAT. Compared 
with the prices of the main competitors inside the OECD, the 
United States and Japan, it is clear that US prices are well below 
Europe's. Japanese prices are comparable to those in the EU for 
heavy fuel oil but twice those for gas and electricity. If the 
European average for heavy fuel oil equalled 100 in 1997, the US 
value was 64 (an accentuation of the difference since 1990), and 
the Japanese 94, closer to the European average. For natural gas, 
the respective ratios were 73 for the United States, stable com-
pared to 1996, and 235 for Japan, or a substantial increase. Finally, 
for electricity the ratios were 64 for the United States, stable from 
1996 as a result of the progressive liberation in these two regions, 
and 199 for Japan -a substantial increase compared to 1996. Asa 
first approximation, it can be considered that the US figures reflect 
low prices observed in liberalised and competitive markets, espe-
cially for gas and electricity. Additionally, tax levels are also con-
siderably lower in the US - the opposite of the Japanese situation. 
INDUSTRIAL CONSUMERS - ENERGY PRICES COMPARISON (1) 
1985 1988 1990 1996 
EUR90/toe 
1997  1998  90/85  96/90 97/96 98/97 
Annual % Change 
98/90 
Heavy fuel oil 
France 
Germany 
Italy 
United Kingdom 
European Union average 
Natural gas 
France 
Germany 
Italy 
United Kingdom 
European Union average 
Electricity 
France 
Germany 
Italy 
United Kingdom 
European Union average 
288.2 
284.5 
303.0 
293.4 
304.6 
271.1 
284.0 
271.7 
212.3 
262.6 
599.3 
833.2 
1183.0 
777.3 
739.1 
98.7 
96.1 
88.3 
109.6 
108.6 
123.2 
127.8 
86.9 
152.2 
121.0 
517.2 
880.0 
863.3 
711.0 
669.2 
110.2 
115.0 
150.9 
108.1 
123.2 
122.2 
147.7 
123.7 
124.9 
127.6 
516.5 
835.3 
893.9 
648.1 
642.1 
100.1 
n a 
149.4 
114.9 
127.2 
105.2 
124.7 
151.1 
68.2 
112.6 
428.1 
619.1 
900.6 
563.5 
537.5 
98.4 
na 
143.3 
106.3 
122.7 
111.9 
133.0 
158.4 
69.8 
118.9 
415.3 
584.7 
903.6 
515.0 
515.3 
79.6 
na 
126.5 
88.0 
102.0 
106.9 
na 
141.7 
71.2 
106.2 
398.7 
551.0 
911.0 
494.2 
530.2 
-17.5% 
-16.6% 
-13.0% 
-18.1% 
-16.6% 
-14.7% 
-12.3% 
-14.6% 
-10.1% 
-13.4% 
-2.9% 
0.0% 
-5.4% 
-3.6% 
-2.8% 
-1.6% 
na 
-0.2% 
1.0% 
0.5% 
-2.5% 
-2.8% 
3.4% 
-9.6% 
-2.1% 
-3.1% 
-4.9% 
0.1% 
-2.3% 
-2.9% 
-1.7% 
na 
-4.1% 
-7.5% 
-3.6% 
6.4% 
6.6% 
4.8% 
2.3% 
5.6% 
-3.0% 
-5.5% 
0.3% 
-8.6% 
-4.1% 
-19.1% 
n a 
-11.7% 
-17.2% 
-16.9% 
-4.5% 
na 
-10.6% 
2.0% 
-10.7% 
-4.0% 
-5.8% 
0.8% 
-4.0% 
2.9% 
-4.0% 
na 
-2.2% 
-2.5% 
-2.3% 
-1.7% 
na 
1.7% 
-6.8% 
-2.3% 
-3.2% 
-5.1% 
0.2% 
-3.3% 
-2.4% 
(1) Excluding Refundable VAT 
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ENVIRONMENT: Main evolution (1985-1998) 
• In 1998 C02 emissions in the European Union were 1% above the 1990 level 
• Ciimatic conditions were not uniform across the European Union 
• Power generation mainly responsible for incremental emissions in 1998 
• Transport, in place to become the first contributor, accounted for 28% of total C02 emissions 1998 
• S02 and NOx emissions are declining substantially 
ENVIRONMENT 
In 1998 CO2 emissions in the European Union were 1% above the 
1990 level... 
C02 emissions indicators are of foremost importance in the cur­
rent political debate.To facilitate international comparisons, the 
calculation of total emissions was done on an indicative basis, 
using common emissions factors by energy aggregate. This could 
explain some limited differences, below 0.1 %, with the latest fig­
ures from the European Statistical Office (Eurostat). In general 
terms, the C02 emissions in the European Union increased by 
1.9% in 1998 to reach a level 1% above the 1990 level. In the peri­
od 1990-98, excluding weather variations, C02 emissions 
increased by 0.1% per year on average. Since 1990 per capita C02 
emissions showed a reduction of 0.2% per year on average to 
about 8.3 tons. The C02 emitted per unit of GDP demonstrated a 
more sustained reduction as it declined by about 1.6% per year on 
average since 1990. These trends were favoured by the fact that 
the carbon intensity (ton of C02/toe) also declined by about 1.0% 
per year on average since 1990 thanks to conversion from oil and 
solid fuels to natural gas and increasing consumption of C02-free 
energies (nuclear, wind,biomass...). 
By country, Germany ranks first in terms of C02 emissions in spite 
of an average yearly decline of 1.7% between 1990 and 1998. Its 
share of total European C02 emissions reached 27% in 1998 (34% 
Main items 
Environmental impacts arising from energy production, 
transportation and use include land use, noise, visual impacts, 
radioactivity, water pollution and a range of gaseous emis­
sions. Over the past decade, the European Union has made 
substantial progress in reducing particulates, lead use in 
petrol, and the precursors of acid rain (such as sulphur dioxi­
de). But, especially since the Kyoto Protocol of late 1997, grea­
ter focus has been placed on the basket of greenhouse gases 
- particularly C02.The main routes to reduce C02 emissions 
are: energy efficiency; switching to less carbon-intensive fos­
sil fuels, especially natural gas; and increasing use of carbon-
free energy, such as nuclear and renewables. Integration of 
environmental considerations into energy policy is another 
important ongoing political process. Although the issue has 
been on the agenda for a long time, the Cardiff European 
Council of 1998 provided it with further momentum. 
in 1985 and 31% in 1990). The second Member State by far 
remained the United Kingdom with a yearly reduction of 0.5% per 
year on average and its share declined slowly to reach 17% in 
1998. Italy comes third with a share of about 13% but a yearly 
increase of 0.6% on average since 1990;and France fourth with a 
share of 12% and a yearly growth of 0.9%. These four Member 
States together accounted for 69% of total European C02 emis­
sions in 1998 against 75% in 1985. 
C02Indicators (1990=100) 
-J 1 ι ι ι ι ι ι ι ι 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
CO, per unit of GDP 
(tnofCO,/1990MECUl 
Carbon Intensity 
(tn of CO,/toe) 
CO, per Capita 
(tnof CO,/inhabitant) 
CO, Production 
(MtofCO,) 
Climatic conditions were not uniform across the European Union... 
The short-term evolution of C02 emissions clearly illustrates their 
sensitivity to climatic conditions. 1994, similar to 1990, was the 
warmest of the last 15 years with weather conditions 13.4% 
warmer than the 25-year average. In 1998, degree-days, (indica­
tors of heating requirements), were only 4% higher than the val­
ues registered in 1990 and 1994. By comparison, in 1996 degree 
days were 18% higher and in 1985 23% higher. It is worth repeat­
ing that weather variations were not uniform across the European 
Union. For example, 1990 and 1998 -whilst apparently similar at 
the European level - presented large variations across Europe with 
central countries characterised by weather 10% colder in 1998 
than in 1990 and, conversely, southern countries having warmer 
weather conditions. 
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CO, EMISSIONS (1)  (TRADITIONAL CALCULATION - INLAND EMISSIONS) 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
EUROPEAN UNION 
1985 
51.0 
98.8 
60.9 
46.8 
360.0 
997.1 
56.7 
26.1 
337.6 
10.0 
141.2 
25.1 
177.4 
58.0 
544.2 
2992.1 
1988  1990  1996  1997 
Million tonnes of C09 
50.7 
101.7 
56.3 
50.1 
338.5 
982.0 
65.5 
29.2 
367.4 
9.6 
148.6 
29.9 
181.4 
55.3 
563.0 
3030.3 
55.0 
104.5 
52.7 
51.6 
352.4 
947.4 
70.9 
29.8 
388.6 
10.6 
153.0 
39.1 
202.0 
50.6 
566.9 
3076.2 
58.6 
116.5 
73.9 
60.0 
360.7 
869.9 
81.7 
34.9 
399.1 
8.9 
177.7 
45.6 
222.2 
58.3 
551.2 
3119.4 
60.1 
115.7 
64.0 
58.7 
358.1 
827.1 
78.7 
36.2 
400.2 
8.5 
168.9 
47.9 
239.0 
52.2 
528.3 
3043.7 
1998 
59.8 
119.5 
59.8 
54.7 
379.1 
827.7 
85.8 
38.4 
408.8 
7.8 
169.4 
51.6 
244.7 
52.5 
542.8 
3102.6 
1985 
1.7% 
3.3% 
2.0% 
1.6% 
12.0% 
33.3% 
1.9% 
0.9% 
11.3% 
0.3% 
4.7% 
0.8% 
5.9% 
1.9% 
18.2% 
100.0% 
1988 
1.7% 
3.4% 
1.9% 
1.7% 
11.2% 
32.4% 
2.2% 
1.0% 
12.1% 
0.3% 
4.9% 
1.0% 
6.0% 
1.8% 
18.6% 
100.0% 
1990 
Annual 
1.8% 
3.4% 
1.7% 
1.7% 
11.5% 
30.8% 
2.3% 
1.0% 
12.6% 
0.3% 
5.0% 
1.3% 
6.6% 
1.6% 
18.4% 
100.0% 
1996 
Vo Change 
1.9% 
3.7% 
2.4% 
1.9% 
11.6% 
27.9% 
2.6% 
1.1% 
12.8% 
0.3% 
5.7% 
1.5% 
7.1% 
1.9% 
17.7% 
1997 
2.0% 
3.8% 
2.1% 
1.9% 
11.8% 
27.2% 
2.6% 
1.2% 
13.1% 
0.3% 
5.5% 
1.6% 
7.9% 
1.7% 
17.4% 
100.0% 100.0% 
1998 
1.9% 
3.9% 
1.9% 
1.8% 
12.2% 
26.7% 
2.8% 
1.2% 
13.2% 
0.3% 
5.5% 
1.7% 
7.9% 
1.7% 
17.5% 
100.0% 
C02 EMISSIONS (1 ) ( TOTAL INCLUDING BUNKER) 
1985  1988 1990 1996  1997  1998 1985 1988  1990  1996 1997 1998 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
EUROPEAN UNION 
51.0 
106.2 
62.1 
48.2 
367.5 
1008.0 
60.2 
26.2 
348.4 
10.0 
168.7 
26.6 
185.7 
59.7 
550.8 
3080.7 
Million tonnes of C02 
50.7 
113.4 
59.0 
51.6 
345.5 
991.1 
72.0 
29.3 
377.1 
9.6 
182.0 
31.4 
191.5 
57.4 
568.6 
3131.4 
55.0 
117.5 
55.7 
53.4 
360.5 
955.2 
78.9 
29.8 
397.0 
10.6 
187.4 
41.0 
214.0 
52.7 
574.7 
3184.6 
58.6 
130.8 
78.6 
61.2 
369.2 
876.3 
91.6 
35.4 
406.4 
8.9 
213.9 
47.2 
236.8 
61.8 
559.4 
3236.2 
60.1 
131.9 
68.6 
60.0 
367.4 
833.9 
88.6 
36.7 
407.7 
8.5 
207.4 
49.4 
257.0 
56.3 
537.4 
3170.9 
59.8 
136.8 
64.1 
56.3 
388.2 
834.2 
96.8 
38.8 
417.1 
7.8 
208.2 
52.8 
263.7 
57.4 
552.3 
3234.4 
1.7% 
3.4% 
2.0% 
1.6% 
11.9% 
32.7% 
2.0% 
0.8% 
11.3% 
0.3% 
5.5% 
0.9% 
6.0% 
1.9% 
17.9% 
100.0% 
1.6% 
3.6% 
1.9% 
1.6% 
11.0% 
31.7% 
2.3% 
0.9% 
12.0% 
0.3% 
5.8% 
1.0% 
6.1% 
1.8% 
18.2% 
100.0% 
Annual 
1.7% 
3.7% 
1.7% 
1.7% 
11.3% 
30.0% 
2.5% 
0.9% 
12.5% 
0.3% 
5.9% 
1.3% 
6.7% 
1.7% 
18.0% 
100.0% 
% Change 
1.8% 
4.0% 
2.4% 
1.9% 
11.4% 
27.1% 
2.8% 
1.1% 
12.6% 
0.3% 
6.6% 
1.5% 
7.3% 
1.9% 
17.3% 
1.9% 
4.2% 
2.2% 
1.9% 
11.6% 
26.3% 
2.8% 
1.2% 
12.9% 
0.3% 
6.5% 
1.6% 
8.1% 
1.8% 
16.9% 
100.0% 100.0% 
1.8% 
4.2% 
2.0% 
1.7% 
12.0% 
25.8% 
3.0% 
1.2% 
12.9% 
0.2% 
6.4% 
1.6% 
8.2% 
1.8% 
17.1% 
100.0% 
C02 EMISSIONS (1) (EXCLUDING BUNKERS AND AIRTRANSPORT) 
1985 1988 1990 1996 1997 1998  1985 1988 1990 1996 1997 1998 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
EUROPEAN UNION 
50.4 
97.2 
59.2 
46.0 
352.0 
984.7 
53.2 
25.4 
332.3 
9.8 
137.5 
23.7 
171.6 
56.3 
528.9 
2929.6 
Million tonnes of CO2 
49.8 
99.7 
54.2 
49.0 
328.2 
966.9 
62.2 
28.1 
362.5 
9.3 
144.1 
28.4 
174.2 
53.0 
544.0 
2954.9 
54.1 
101.7 
50.6 
50.2 
341.0 
930.7 
67.1 
28.7 
383.0 
10.2 
148.2 
37.3 
194.7 
48.4 
546.8 
2993.7 
57.0 
113.3 
71.4 
58.7 
345.8 
851.8 
78.1 
33.7 
391.3 
8.3 
169.5 
43.8 
212.2 
55.8 
526.8 
3017.5 
58.6 
111.7 
61.6 
57.3 
342.9 
808.1 
75.2 
34.9 
392.1 
7.7 
160.0 
46.1 
228.2 
49.6 
502.8 
2936.8 
58.2 
114.8 
57.4 
53.2 
362.9 
808.1 
82.3 
37.0 
399.4 
7.0 
159.7 
49.7 
232.9 
49.9 
514.8 
2987.2 
1.7% 
3.3% 
2.0% 
1.6% 
12.0% 
33.6% 
1.8% 
0.9% 
11.3% 
0.3% 
4.7% 
0.8% 
5.9% 
1.9% 
18.1% 
100.0% 
1.7% 
3.4% 
1.8% 
1.7% 
11.1% 
32.7% 
2.1% 
1.0% 
12.3% 
0.3% 
4.9% 
1.0% 
5.9% 
1.8% 
18.4% 
100.0% 
Annual 
1.8% 
3.4% 
1.7% 
1.7% 
11.4% 
31.1% 
2.2% 
1.0% 
12.8% 
0.3% 
5.0% 
1.2% 
6.5% 
1.6% 
18.3% 
100.0% 
% Change 
1.9% 
3.8% 
2.4% 
1.9% 
11.5% 
28.2% 
2.6% 
1.1% 
13.0% 
0.3% 
5.6% 
1.5% 
7.0% 
1.8% 
17.5% 
100.0% 
2.0% 
3.8% 
2.1% 
2.0% 
11.7% 
27.5% 
2.6% 
1.2% 
13.4% 
0.3% 
5.4% 
1.6% 
7.8% 
1.7% 
17.1% 
100.0% 
1.9% 
3.8% 
1.9% 
1.8% 
12.1% 
27.1% 
2.8% 
1.2% 
13.4% 
0.2% 
5.3% 
1.7% 
7.8% 
1.7% 
17.2% 
100.0% 
(1 ) CO2 emissions given on an indicative basis, calculated using common emissions factors by energy aggregate 
iX 
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COj Emissions from Tertiary Domestic Sector vs. degree-days ( 1985 = 100) 
Tertiary-Domestic 
CO, emissions 
degree-day 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 19971998 
renewable energy sources is increasing very slowly even though 
the European Union has proposed the goal of a 12% share of 
renewables by the year 2010. The substitution limits for natural 
gas in final markets will be progressively reached.This means that, 
to reduce C02 emissions in the near future, it will be necessary to 
substantially increase the contribution of renewable energy and 
to promote rational use of energy to reduce energy intensity in 
the Union. In 1998 incremental emissions came from the power 
sector (37 million tons of C02), and transport (30 million tons of 
C02) being partly compensated by the reduction from industry 
(11 million tons of C02). This important increase of emissions 
from the power sector as a consequence of the first reduction of 
total EU nuclear capacity clearly underlined the implications of 
this new trend. 
In fact, between 1990 and 1998, total C02 emissions, including 
bunkers have increased by only 1.5%. The reductions in industry 
(-12.3% in eight years) and the power sector (-3.0%) compensated 
for the increase from the transport sector (+18.0% including air 
transport) and bunkers (+22.0%); while emissions from the ter-
tiary-domestic sector and from the energy branch remained sta-
ble. C02 emissions from all the sectors, with the exception of the 
tertiary-domestic sector, are almost independent of climatic con-
ditions. On the contrary, in the tertiary-domestic sector where 
energy consumption for heating dominates, C02 emissions were 
directly correlated with degree-days. It appears that the impact of 
temperature variations on C02 emissions in the tertiary-domestic 
sector can be estimated at +1-6% following colder or warmer 
temperature extremes. As tertiary-domestic C02 emissions 
accounted in 1998 for 21% of total emissions, this means that the 
weather effect on total C02 emissions can be estimated to be +/-
1.2% compared to an average climate. This is important in the 
context of the EU's political objective of stabilising C02 emissions 
in 2000 compared to the 1990 level. 
Transport, in place to become the first contributor, accounted for 28% 
of total CO 2 emissions 1998... 
The share of emissions from the power sector declined regularly 
from 31.2% in 1990 to 29.3% in 1997 but reached 30% in 1998 as 
C02 emissions from this sector increased by 4%. Within the final 
demand sectors, transport was the only one with steadily increas-
ing emissions since 1990 (2.1% per year on average). The contri-
bution of this sector grew from 24% in 1990 (19% in 1985) to 28% 
in 1998. The domestic and tertiary sectors stabilised their emis-
sions despite the penetration of natural gas and distributed heat 
in the heating market in place of heating gas oil and solids. In fact 
the development of low C02 content fuels (natural gas, electricity 
and renewables) compensated for the increasing floor area and 
the change in consumers' behaviour. Consequently the share of 
the tertiary-domestic sector remained stable at about 21%. 
Industry experienced the greatest fall in C02 emissions since 1990 
(-1.6% per year) that reduced its contribution in total emissions to 
only 16% in 1998 compared to 18.5% in 1990 and 20.5% in 1985. 
Power generation mainly responsible for incremental emissions in 
1998... 
The relative stabilisation of C02 emissions between 1990 and 
1998 is the result of three main factors: the continuous improve-
ment of technologies reducing specific energy consumption; the 
increasing contribution of non-fossil fuels, mainly nuclear togeth-
er with some wind energy and biomass; and greater penetration 
of natural gas both for power generation and in final markets in 
substitution of solid fuels and oil products. It is important to 
underline that the contribution of these last two factors could be 
modified in the near future as illustrated by the 1998 situation. 
The potential for new nuclear power plants is very limited and the 
load factor of existing units is already so high that it will now be 
difficult to increase nuclear's contribution. The contribution of 
C0: Emissions by Sector 
1985 1988 1990 1997 
Electricity 
production 
Industry 
Tertiary-Domestic 
Transport 
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C02 EMISSIONS (INLAND EMISSIONS) 
1985 1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Millions tons of C02 Annual % Change 
Austria 
Total C02 emissions 
of which power generation 
of which final markets 
Belgium 
Total CO2 emissions 
of which power generation 
of which final markets 
Denmark 
Total C02 emissions 
of which power generation 
of which final markets 
Finland 
Total C02 emissions 
of which power generation 
of which final markets 
France 
Total C02 emissions 
of which power generation 
of which final markets 
Germany 
Total C02 emissions 
of which power generation 
of which final markets 
Greece 
Total C02 emissions 
of which power generation 
of which final markets 
Ireland 
Total C02 emissions 
of which power generation 
of which final markets 
Italy 
Total C02 emissions 
of which power generation 
of which final markets 
Luxembourg 
Total C02 emissions 
of which power generation 
of which final markets 
Netherlands 
Total C02 emissions 
of which power generation 
of which final markets 
Portugal 
Total C02 emissions 
of which power generation 
of which final markets 
Spain 
Total C02 emissions 
of which power generation 
of which final markets 
Sweden 
Total C02 emissions 
of which power generation 
of which final markets 
United Kingdom 
Total C02 emissions 
of which power generation 
of which final markets 
European Union 
Total C02 emissions 
of which power generation 
of which final markets 
51.04 
7.00 
40.38 
98.85 
17.90 
76.03 
60.86 
26.87 
33.02 
46.76 
12.81 
29.22 
359.96 
47.29 
297.53 
997.06 
344.07 
592.18 
56.69 
25.15 
30.19 
26.06 
8.26 
17.71 
337.57 
90.16 
229.42 
10.02 
0.53 
9.49 
141.17 
35.38 
96.89 
25.13 
5.76 
18.44 
177.42 
60.08 
108.70 
57.96 
7.71 
45.57 
544.18 
203.85 
310.17 
2992.14 
893.87 
1935.25 
50.69 
8.16 
38.93 
101.69 
17.21 
78.85 
56.27 
25.51 
27.64 
50.05 
14.83 
31.76 
338.51 
31.50 
292.19 
981.96 
342.90 
579.12 
65.45 
30.55 
32.85 
29.21 
10.06 
18.99 
367.37 
105.93 
243.85 
9.64 
0.61 
9.03 
148.56 
41.33 
94.82 
29.92 
7.87 
20.77 
181.42 
48.93 
121.44 
55.29 
5.79 
45.84 
562.99 
205.57 
327.39 
3030.30 
897.77 
1963.66 
55.04 
12.13 
39.57 
104.51 
21.83 
77.40 
52.67 
22.99 
27.38 
51.62 
15.65 
33.18 
352.43 
40.02 
296.45 
947.39 
342.48 
548.29 
70.92 
34.34 
34.56 
29.75 
10.28 
19.28 
388.56 
118.64 
252.61 
10.62 
0.72 
9.90 
153.01 
43.30 
96.07 
39.06 
14.81 
22.74 
202.00 
63.23 
127.25 
50.64 
4.07 
42.62 
566.92 
216.43 
322.24 
3076.15 
961.96 
1949.47 
58.55 
12.89 
42.60 
116.50 
22.41 
88.27 
73.95 
42.07 
28.94 
60.01 
26.67 
30.75 
360.65 
28.91 
312.55 
869.89 
316.76 
515.15 
81.75 
39.53 
39.52 
34.92 
13.87 
20.84 
399.12 
122.22 
259.87 
8.88 
0.34 
8.54 
177.67 
51.05 
110.59 
45.64 
15.16 
28.64 
222.23 
63.61 
145.29 
58.30 
9.55 
44.59 
551.22 
169.60 
346.15 
3119.38 
935.25 
2021.92 
60.13 
12.04 
45.09 
115.73 
20.94 
88.92 
63.99 
33.49 
27.87 
58.70 
24.29 
31.12 
358.13 
29.57 
309.41 
827.14 
297.41 
498.54 
78.72 
35.90 
40.11 
36.22 
14.23 
21.74 
400.18 
122.65 
260.96 
8.45 
0.24 
8.21 
168.89 
48.90 
104.97 
47.89 
16.07 
29.94 
239.05 
76.55 
149.22 
52.20 
5.79 
43.20 
528.27 
157.63 
336.32 
3043.65 
896.26 
1995.18 
59.82 
11.62 
44.24 
119.54 
23.38 
90.36 
59.81 
29.57 
27.70 
54.68 
19.09 
31.74 
379.14 
43.11 
316.52 
827.73 
304.96 
490.88 
85.83 
40.85 
42.21 
38.36 
14.93 
23.14 
408.78 
125.10 
264.90 
7.83 
0.10 
7.74 
169.36 
50.65 
103.99 
51.59 
18.23 
31.25 
244.73 
74.70 
157.08 
52.51 
6.15 
42.91 
542.82 
170.15 
337.16 
3102.56 
933.24 
2011.35 
1.5% 
11.6% 
-0.4% 
1.1% 
4.1% 
0.4% 
-2.8% 
-3.1% 
-3.7% 
2.0% 
4.1% 
2.6% 
-0.4% 
-3.3% 
-0.1% 
-1.0% 
-0.1% 
-1.5% 
4.6% 
6.4% 
2.7% 
2.7% 
4.5% 
1.7% 
2.9% 
5.6% 
1.9% 
1.2% 
6.4% 
0.8% 
1.6% 
4.1% 
-0.2% 
9.2% 
20.8% 
4.3% 
2.6% 
1.0% 
3.2% 
-2.7% 
-12.0% 
-1.3% 
0.8% 
1.2% 
0.8% 
0.6% 
1.5% 
0.1% 
-0.5% 
-5.1% 
0.3% 
1.4% 
1.2% 
1.5% 
4.4% 
8.6% 
0.4% 
3.3% 
9.9% 
-0.4% 
-1.4% 
-11.1% 
-0.5% 
-2.5% 
-2.0% 
-2.5% 
1.5% 
2.1% 
0.8% 
2.0% 
4.9% 
0.3% 
-0.5% 
-0.8% 
-0.3% 
0.2% 
-3.8% 
0.5% 
1.2% 
1.7% 
0.7% 
3.2% 
1.4% 
4.0% 
2.1% 
0.9% 
2.6% 
1.7% 
13.8% 
0.7% 
-1.3% 
-5.5% 
0.8% 
-0.7% 
-1.6% 
-0.3% 
2.7% 
-6.6% 
1.5% 
-0.7% 
-6.6% 
-3.3% 
-13.5% 
-20.4% 
1.0% 
-2.2% 
-8.9% 
-0.3% 
-0.7% 
2.3% 
-0.1% 
-4.9% 
-6.1% 
0.6% 
-3.7% 
-9.2% 
1.8% 
3.7% 
2.6% 
-0.9% 
0.3% 
0.3% 
-0.5% 
-4.8% 
-29.7% 
1.6% 
-4.9% 
-4.2% 
4.2% 
4.9% 
6.0% 
0.9% 
7.6% 
20.3% 
-2.1% 
-10.5% 
-39.4% 
-1.0% 
-4.2% 
-7.1% 
-0.9% 
-2.4% 
-4.2% 
-0.1% 
1.0% 
1.0% 
-0.4% 
1.8% 
0.4% 
0.1% 
5.8% 
10.6% 
0.6% 
2.5% 
9.3% 
0.0% 
0.4% 
-5.3% 
-0.1% 
-1.4% 
-1.3% 
0.2% 
2.4% 
2.4% 
-0.2% 
2.7% 
5.1% 
0.0% 
0.4% 
0.5% 
0.0% 
-2.9% 
-11.8% 
-0.3% 
2.5% 
2.8% 
-0.8% 
2.6% 
0.4% 
-0.9% 
1.6% 
0.1% 
-0.8% 
2.4% 
15.3% 
0.7% 
-0.5% 
-4.0% 
0.1% 
0.2% 
-0.5% 
0.0% 
0.6% 
-1.5% 
-0.2% 
1.2% 
0.9% 
0.0% 
2.6% 
4.8% 
-2.8% 
1.7% 
5.7% 
0.6% 
-0.5% 
-7.2% 
-0.1% 
-1.8% 
-1.5% 
-1.6% 
1.9% 
2.5% 
1.8% 
2.3% 
5.5% 
0.3% 
0.7% 
1.2% 
0.9% 
-3.9% 
-11.8% 
2.6% 
1.7% 
2.5% 
-0.5% 
4.2% 
5.3% 
3.2% 
2.1% 
1.9% 
2.8% 
1.2% 
8.4% 
-1.5% 
-1.3% 
-4.2% 
0.1% 
-0.2% 
-0.7% 
-0.2% 
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EUROPEAN UNION :C02 EMISSIONS BY SECTORS 
European Union  1985 1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Millions tonnes of C02 Annual % Change 
3080.7 3131.4 3184.6 3236.2 3170.9 3234.4 0.7% 0.3% -2.0% 2.0% 0.2%  Total (including bunkers) 
Bunkers 
AirTransport 
Transformation 
Power Generation 
Energy sector 
Final Demand sectors 
Industry 
Transport 
Domestic and Tertiary 
88.6 101.1 108.4 116.9 127.3 131.8 4.1% 
62.5 75.4 82.4 101.9 106.9 115.3 5.7% 
1056.9 1066.6 1126.7 1097.5 1048.5 1091.2 1.3% 
893.9 897.8 962.0 935.3 896.3 933.2 1.5% 
163.0 168.9 164.7 162.2 152.2 158.0 0.2% 
1872.7 1888.3 1867.0 1920.1 1888.3 1896.0 -0.1% 
613.3 596.0 568.2 508.3 509.5 498.3 -1.5% 
525.5 607.0 656.1 723.8 735.0 756.8 4.5% 
733.9 685.3 642.7 688.0 643.7 641.0 -2.6% 
1.3% 
3.6% 
8.9% 
4.9% 
3.5% 
7.9% 
2.5% 
4.3% 
-0.4% -4.5% 4.1% -0.4% 
-0.5% -4.2% 4.1% -0.4% 
-0.3% -6.2% 3.8% -0.5% 
0.5% -1.7% 0.4% 0.2% 
-1.8% 0.2% -2.2% -1.6% 
1.7% 1.5% 3.0% 1.8% 
1.1% -6.4% -0.4% 0.0% 
SO2 and NOx emissions are declining substantially... 
In the absence of complete statistical data for the last few years, 
the European situation concerning other polluting emissions,S02 
and NOx in particular, can be considered to be generally improv­
ing. S02 emissions are declining significantly as a result of differ­
ent actions: improvement of fuel quality to reduce sulphur con­
tent in oil products, regulation of large industrial combustion 
installations, and substitution of solid fuels and oil products by 
natural gas. Between 1990 and 1994 502 emissions were reduced 
by 28% and preliminary numbers for 1997 indicated a further 
improvement by 33% between 1994 and 1997. In that way S02 
emissions would be halved in only seven years. NOx emissions are 
also decreasing, but to a lesser extent than S02 emissions, given 
both regulation of large industrial combustion installations and 
regulations concerning catalytic converters for new cars. NOx 
emissions have declined by 13% between 1990 and 1994 and 
were expected to continue to decline at the same rate between 
1994 and 1997. 
The profile of emissions for these two components was quite dif­
ferent. With regard to S02 in 1994, the main sources were respec­
tively public power,cogeneration and district heating with 51% of 
the total emissions; followed by industrial combustion and pro­
duction processes with 36%; commercial, institutional and resi­
dential combustion with 7%; and road transport with 4%. As 
regards NOX, 48% of emissions arose from road transport; 19% 
from public power, cogeneration and district heating; 11% from 
industrial combustion including production processes; 15% from 
other mobile sources and machinery; and 4% from commercial, 
institutional and residential combustion. In 1994, the five major 
Member States together accounted for 86.4% of SO emissions and 
76.2% of NOX emissions. 
S02 AND ΝΟχ EMISSIONS 
Kton/year 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
European Union 
1990 
91 
328 
180 
260 
1251 
5331 
509 
178 
4261 
15 
203 
362 
2266 
132 
3760 
19126 
1992 
63 
318 
189 
141 
1203 
3440 
554 
160 
3630 
14 
172 
420 
2195 
102 
3499 
16101 
S02 Emissions 
1994 
56 
253 
156 
112 
1009 
2994 
538 
177 
3190 
13 
146 
336 
2066 
96 
2718 
13859 
1996 
52 
242 
186 
105 
947 
1544 
543 
143 
na 
8 
135 
na 
na 
83 
2028 
na 
1997 
57 
216 
109 
100 
na 
na 
na 
165 
na 
na 
124 
na 
na 
69 
1656 
na 
94/90 
-38% 
-23% 
-14% 
-57% 
-19% 
-44% 
6% 
-1% 
-25% 
-13% 
-28% 
-7% 
-9% 
-27% 
-28% 
-28% 
1990 
195 
323 
269 
300 
1885 
3071 
343 
116 
1940 
23 
596 
362 
1188 
398 
2731 
13740 
1992 
189 
343 
274 
283 
1879 
2913 
352 
125 
2009 
23 
572 
397 
1257 
391 
2543 
13550 
NOxEm 
1994 
185 
342 
272 
282 
1748 
2209 
358 
117 
1792 
23 
527 
394 
1269 
392 
2217 
12127 
ssions 
1996 
163 
325 
288 
269 
1699 
1887 
374 
115 
na 
22 
502 
η a 
η a 
302 
2061 
na 
1997 
173 
310 
247 
260 
na 
na 
na 
na 
na 
na 
471 
na 
na 
280 
1848 
na 
94/90 
-5% 
6% 
1% 
-6% 
-7% 
-28% 
4% 
1% 
-8% 
-2% 
-12% 
9% 
7% 
-2% 
-19% 
-12% 
Source :EMEP/Corinair 
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GLOBAL MARKETS: Main evolution (1985-1998) 
• Energy self-sufficiency declined slowly but regularly 
• Diversified and stable sources for solid fuels 
• The three main crude oil suppliers, Norway, Saudi Arabia and CIS, accounted for more than 50% of oil imports 
•The interconnection of the European gas transport network continued to expand 
• Security of supply reinforced by a set of bilateral agreements 
SELF-SUFFICIENCY 
Energy self-sufficiency declined slowly but regularly... 
The degree of self-sufficiency of the European Union as a whole 
has fluctuated since 1985 in parallel with indigenous production. 
From 58.5% in 1985, it declined to 50.4% in 1992 to reach a level 
of 51.0% in 1997 - close to the 1992 minimum. Denmark, the 
Netherlands and the United Kingdom have the highest degrees of 
self-sufficiency, due to the exploitation of their large gas and oil 
reserves. In the cases of Belgium, France and Spain the levels of 
self-sufficiency are mainly related to the use of nuclear energy 
and, for the last two, to hydropower. The contributions of each 
Member State to European Union domestic production were 
quite varied, depending on reserves, implementation of nuclear 
programmes, and acceptance and promotion of renewable ener-
gy sources, especially biomass. Since 1990, although self-suffi-
ciency declined only marginally at the overall European level, the 
trends in the Member States were more varied. Major increases, 
above 2% per year on average, occurred in Denmark (7.2%), 
Finland (2.4%), Italy (2.6%), Portugal (2.7%) and the United 
Kingdom (2.3%). Major falls, by more than 2% per year on average, 
were in Belgium (-3.2%), Germany (-4.1%), Greece (-2.7%), Ireland 
(-5.5%), Luxembourg (-9.4%) and Spain (-4.2%), due especially to 
coal mine closures in Germany and Spain. 
EXTERNAL SUPPLIES 
To close the gap between domestic production and gross con-
sumption, the European Union obtained about 49% of its total 
energy needs from third countries in 1998 (from 42% in 1985 with 
a peak of 50% in 1992). The net import of energy in the Union 
represented 723 Mtoe in 1998 and has increased, in absolute 
terms, by 1.5% per year on average since 1990 with a market 
acceleration in 1998 (+4.4%). 
Diversified and stable sources for solid fuels... 
For solid fuels some 45% of total needs came from external sup-
pliers in 1998 (24% in 1985 and 29% in 1990). 22% of these 
imports came from South Africa (as in 1996 and 1997), 16% came 
from United States (23% in 1997), 14% from Australia (12% in 
1997), 11% from Poland (as in 1996 and 1997) and 9% from 
Colombia (13% in 1997). In 1998 Australian and South African 
supplies increased respectively by 13% and 10% to compensate 
DEGREE OF SELF-SUFFICIENCY IN ENERGY SUPPLY (Total Domestic Production / Gross Consumption) 
%  1985  1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Luxembourg 
Netherlands 
Portugal 
Spain 
Sweden 
United Kingdom 
EUROPEAN UNION 
34.69 
30.73 
22.40 
40.93 
45.44 
58.00 
39.26 
39.93 
17.96 
1.02 
94.28 
24.84 
39.42 
57.82 
115.38 
58.51 
37.61 
27.80 
43.31 
44.88 
47.87 
55.24 
38.67 
34.43 
19.88 
2.25 
73.05 
23.54 
38.24 
63.05 
109.59 
56.32 
32.65 
24.34 
52.62 
37.88 
46.94 
53.64 
37.94 
30.62 
16.19 
1.00 
77.64 
13.17 
35.57 
62.57 
96.56 
52.40 
31.63 
19.68 
75.60 
44.96 
50.60 
40.59 
33.98 
29.59 
18.38 
0.70 
83.98 
18.65 
30.00 
60.07 
114.40 
53.16 
33.65 
21.75 
81.78 
44.16 
50.39 
39.83 
33.18 
23.47 
21.24 
1.63 
73.88 
15.38 
28.23 
61.32 
115.05 
52.23 
31.71 
18.83 
91.89 
45.64 
47.92 
38.36 
30.50 
19.49 
19.89 
0.45 
72.99 
16.27 
25.22 
59.73 
115.57 
51.06 
-1.2% 
-4.6% 
18.6% 
-1.5% 
0.7% 
-1.6% 
-0.7% 
-5.2% 
-2.1% 
-0.5% 
-3.8% 
-11.9% 
-2.0% 
1.6% 
-3.5% 
-2.2% 
-0.5% 
-3.5% 
6.2% 
2.9% 
1.3% 
-4.5% 
-1.8% 
-0.6% 
2.1% 
-5.8% 
1.3% 
6.0% 
-2.8% 
-0.7% 
2.9% 
0.2% 
6.4% 
10.5% 
8.2% 
-1.8% 
-0.4% 
-1.9% 
-2.3% 
-20.7% 
15.6% 
134.2% 
-12.0% 
-17.5% 
-5.9% 
2.1% 
0.6% 
-1.8% 
-5.8% 
-13.4% 
12.4% 
3.4% 
-4.9% 
-3.7% 
-8.1% 
-16.9% 
-6.4% 
-72.2% 
-1.2% 
5.8% 
-10.7% 
-2.6% 
0.4% 
-2.2% 
-0.4% 
-3.2% 
7.2% 
2.4% 
0.3% 
-4.1% 
-2.7% 
-5.5% 
2.6% 
-9.4% 
-0.8% 
2.7% 
-4.2% 
-0.6% 
2.3% 
-0.3% 
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the reduction by 25% of imports from the United States. South 
Africa became the largest single supplier of the European Union, 
ahead of the United States. Although the shares varied a little 
from year to year between these main sources, depending on 
market conditions and long term contracts, they have the advan-
tages of being well diversified and politically stable. 
The three main crude oil suppliers, Norway, Saudi Arabia and CIS, 
accounted for more than 50% of oil imports... 
In terms of crude oil, the European Union depended on external 
supplies for as much as 81% in 1998 (75% in 1985 and 85% in 
1990), including requirements for marine bunkers. These mainly 
concerned crude oil, as net imports of oil products remained mar-
ginal in 1998. Of these external supplies, 55% came from OPEC 
(57% in 1997), 22% from Norway (25% in 1997) and 15% from CIS 
(20% in 1997). Inside OPEC the three main suppliers in 1998 were: 
Saudi Arabia (17% of total EU Imports), Libya (10%) and Iran (9%). 
Since the mid-80's OPEC has regained some of the share lost to 
new non-OPEC producers following the oil price shocks of the 
1980's. However, in recent years, technology and cost reduction 
advances in oil exploration and production, notably in the North 
Sea, have resulted in OPEC taking a lower than expected share of 
the growing demand for oil. In 1998, the three main suppliers 
remained unchanged: respectively Norway with 115 Mtoe, Saudi 
Arabia with 88 Mtoe and CIS with 75 Mtoe. They accounted for 
more than 50% of imports from other third-party countries. 
The interconnection of the European gas transport network contin-
ued to expand... 
The external dependency of the European Union in terms of nat-
ural gas was 42% in 1998 (35% in 1985 and 42% in 1990). The 
shares of the three major suppliers were 44% for CIS (41% in 
1997), 29% for Algeria (30% in 1997) and 26% for Norway (27% in 
1997) with only 1% from other diverse sources (Libya, UAE and 
Qatar). The market shares of each supplier remained stable over 
the last three years. 
In addition, five major European pipelines began operating com-
mercially in 1998, representing some 3.0 billion __ in investment: 
• The NorFra pipeline linking directly Norway and France is the 
world's longest subsea pipeline. It is expected to provide up to 
one-third of the gas requirements projected by Gaz de France. 
Any excess capacity will be provided to Spain and Italy after 2000. 
Gaz de France is building a new transit pipeline for the "Norway-
Italy" gas transmission. Norway signed a 25-year contract in 1997 
for the supply of 5.5 Mtoe per year beginning in 2000; 
• The second major pipeline completed in France linked the 
NorFra terminal at Dunkirk to the French pipeline system near 
the Gournay-sur-Aronde storage facility, north of Paris; 
Main items 
The European Union remains the largest net energy importer 
in the world and, in 1997, imports met 49% of its total energy 
requirements. Import dependency varies markedly between 
Individual Member States. Considerable effort has been 
made to diversify the sources of oil, gas and coal imports. 
Over the next 20 years, import dependence is forecast to 
increase steadily (particularly upon OPEC and Russia) as 
indigenous production of fossil fuels declines. Greater 
emphasis Is being placed on overseas direct investment in 
energy exporting regions; as well as on diplomatic efforts to 
engage in dialogue with the major exporting nations and to 
encourage free international trade in energy. In December 
2000, the Commission adopted a Green Paper on security of 
energy supply (COM (2000) 769 final) to launch a debate on 
the matter. 
• The interconnector linking Bacton, England and Zeebrugge, 
Belgium was completed on schedule and gas began to flow 
through the interconnector on 1 October 1998. It has the capa-
bility of exporting up to 18.5 Mtoe per of natural gas from the 
United Kingdom to European customers. The line can be 
reversed to import 7.8 Mtoe per year into the United Kingdom 
and increased compression capacity would make it possible for 
Britain to import even more; 
• Distrigaz's new VTR-RTR transit network runs across Belgium. It 
has a capacity of 18.5 Mtoe per year of which 13.8 Mtoe were 
already under contract; 
• Wingas's Wedal pipeline runs from Bielefield to Aachen with a 
capacity of 10.1 Mtoe per year. 
Security of supply reinforced by a set of bilateral agreements... 
Following the fall in oil prices in 1986 (and greater stability in oil 
markets) until 1998, there was generally less concern about secu-
rity of supply. But more than three-quarters of world oil and gas 
reserves are located in potentially unstable areas from political 
and/or economic points of view. Furthermore, these areas will 
remain the dominant source of European Union supplies in the 
future. For this reason, it is crucial for the European Union to rein-
force good producer-consumer relations, fostered by a process of 
dialogue and alignment of interests via investment and opera-
tional arrangements. Upstream investment possibilities for 
European companies in producer countries are now opening up; 
and the developments that producer country companies have 
been pursuing in the European Union's downstream sector in 
recent years are continuing. Such moves consolidate the mutual 
interest that both parties have in the successful operation of the 
oil and gas markets as a whole. 
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EUROPEAN UNION : SUMMARY ENERGY BALANCE 
Mtoe  1985  1988  1990  1996  1997  1998  90/85  96/90  97/96  98/97  98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in M t of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
735.21 
239.43 
150.87 
131.87 
147.38 
24.41 
1.79 
39.46 
526.35 
74.45 
381.96 
343.38 
38.58 
68.61 
1.33 
1240.79 
316.18 
512.27 
197.97 
214.37 
1917.01 
574.92 
299.19 
1042.90 
480.95 
87.04 
103.48 
290.43 
45.5 
248.46 
170.39 
40.39 
30.15 
1.70 
5.83 
36.1 
75.89 
822.07 
101.44 
373.58 
161.39 
136.31 
16.01 
33.34 
2992.1 
358.80 
4570.5 
271.5 
3458.1 
Electricity Generated/Capita (kWh/inhabitant) 5342.8 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
8339.3 
41.5 
740.49 
230.64 
143.54 
124.72 
173.33 
26.80 
1.97 
39.48 
578.25 
73.14 
420.65 
398.08 
22.58 
82.37 
2.09 
1291.90 
305.36 
536.34 
206.53 
243.67 
2073.86 
681.90 
325.78 
1066.19 
510.56 
110.03 
108.69 
291.84 
46.4 
249.40 
173.65 
36.52 
31.57 
1.84 
5.82 
36.8 
85.42 
852.63 
89.19 
394.75 
169.64 
148.99 
16.65 
33.41 
3030.3 
361.44 
5038.7 
256.4 
3574.3 
5737.6 
8384.0 
43.7 
707.21 
209.87 
116.96 
132.87 
181.44 
22.34 
2.22 
41.50 
643.73 
88.25 
460.86 
436.75 
24.11 
92.30 
2.33 
1318.09 
301.15 
545.05 
222.06 
249.83 
2155.70 
720.06 
276.44 
1159.21 
522.98 
116.65 
111.73 
294.59 
47.1 
270.10 
182.24 
42.48 
36.60 
1.88 
6.90 
36.9 
85.20 
862.58 
80.14 
396.81 
178.23 
155.97 
16.74 
34.69 
3076.2 
364.51 
5315.0 
248.0 
3616.1 
5914.0 
8439.2 
47.6 
764.37 
131.42 
159.18 
188.63 
208.86 
25.23 
2.75 
48.29 
678.91 
95.19 
465.40 
454.79 
10.61 
118.46 
-0.14 
1412.69 
234.89 
587.66 
305.14 
285.00 
2409.99 
851.05 
314.49 
1244.45 
549.93 
121.45 
119.10 
309.38 
50.0 
278.47 
160.81 
41.56 
63.86 
2.35 
9.89 
38.4 
92.84 
935.59 
46.31 
430.12 
227.71 
173.85 
21.09 
36.52 
3119.4 
373.06 
5777.8 
244.5 
3786.8 
6459.9 
8361.6 
46.8 
761.76 
126.27 
158.28 
182.12 
212.61 
26.08 
2.82 
53.58 
692.56 
98.46 
469.27 
465.07 
4.20 
124.17 
0.67 
1409.54 
223.49 
587.75 
302.54 
295.76 
2426.13 
859.74 
323.46 
1242.94 
558.77 
124.18 
120.54 
314.05 
49.6 
272.01 
149.38 
38.38 
70.73 
2.44 
11.09 
39.3 
98.49 
931.39 
46.43 
429.54 
216.67 
177.05 
20.88 
40.82 
3043.7 
374.06 
5930.8 
237.7 
3768.2 
6485.9 
8136.8 
47.8 
753.02 
114.77 
161.96 
181.46 
209.66 
27.30 
2.99 
54.86 
722.93 
101.04 
489.27 
483.61 
5.66 
131.49 
1.13 
1435.64 
222.72 
601.48 
315.50 
295.95 
2489.64 
854.03 
339.12 
1296.49 
561.29 
122.77 
122.09 
316.43 
50.6 
282.97 
155.50 
39.20 
74.69 
2.63 
10.95 
39.4 
94.88 
945.87 
42.34 
436.06 
222.77 
181.42 
21.11 
42.18 
3102.6 
374.89 
6101.3 
235.3 
3829.5 
6641.0 
8276.0 
48.9 
-0.8% 
-2.6% 
-5.0% 
0.2% 
4.2% 
-1.8% 
4.4% 
1.0% 
4.1% 
3.5% 
3.8% 
4.9% 
-9.0% 
6.1% 
12.0% 
1.2% 
-1.0% 
1.2% 
2.3% 
3.1% 
2.4% 
4.6% 
-1.6% 
2.1% 
1.7% 
6.0% 
1.5% 
0.3% 
0.7% 
1.7% 
1.4% 
1.0% 
4.0% 
2.0% 
3.4% 
0.4% 
2.3% 
1.0% 
-4.6% 
1.2% 
2.0% 
2.7% 
0.9% 
0.8% 
0.6% 
0.3% 
3.1% 
-1.8% 
0.9% 
2.1% 
0.2% 
2.8% 
1.3% 
-7.5% 
5.3% 
6.0% 
2.4% 
2.0% 
3.6% 
2.6% 
0.9% 
1.3% 
0.2% 
0.7% 
-12.8% 
4.2% 
-
1.2% 
-4.1% 
1.3% 
5.4% 
2.2% 
1.9% 
2.8% 
2.2% 
1.2% 
0.8% 
0.7% 
1.1% 
0.8% 
1.0% 
0.5% 
-2.1 % 
-0.4% 
9.7% 
3.9% 
6.2% 
0.7% 
1.4% 
1.4% 
-8.7% 
1.4% 
4.2% 
1.8% 
3.9% 
0.9% 
0.2% 
0.4% 
1.4% 
-0.2% 
0.8% 
1.5% 
-0.2% 
-0.3% 
-0.3% 
-3.9% 
-0.6% 
-3.5% 
1.8% 
3.4% 
2.5% 
10.9% 
2.0% 
3.4% 
0.8% 
2.3% 
-60.4% 
4.8% 
-
-0.2% 
-4.9% 
0.0% 
-0.9% 
3.8% 
0.7% 
1.0% 
2.9% 
-0.1% 
1.6% 
2.2% 
1.2% 
1.5% 
-0.9% 
-2.3% 
-7.1% 
-7.7% 
10.8% 
3.8% 
12.1% 
2.2% 
6.1% 
-0.4% 
0.3% 
-0.1% 
-4.9% 
1.8% 
-1.0% 
11.8% 
-2.4% 
0.3% 
2.6% 
-2.8% 
-0.5% 
0.4% 
-2.7% 
2.0% 
-1.1% 
-9.1% 
2.3% 
-0.4% 
-1.4% 
4.7% 
6.3% 
2.4% 
4.4% 
2.6% 
4.3% 
4.0% 
34.7% 
5.9% 
68.5% 
1.9% 
-0.3% 
2.3% 
4.3% 
0.1% 
2.6% 
-0.7% 
4.8% 
4.3% 
0.5% 
-1.1% 
1.3% 
0.8% 
2.2% 
4.0% 
4.1% 
2.1% 
5.6% 
7.8% 
-1.3% 
0.3% 
-3.7% 
1.6% 
-8.8% 
1.5% 
2.8% 
2.5% 
1.1% 
3.3% 
1.9% 
0.2% 
2.9% 
-1.0% 
1.6% 
2.4% 
1.7% 
2.4% 
0.8% 
-7.3% 
4.2% 
4.0% 
1.8% 
2.5% 
3.8% 
3.5% 
1.5% 
, 1.7% 
0.8% 
1.3% 
-16.6% 
4.5% 
-8.7% 
1.1% 
-3.7% 
1.2% 
4.5% 
2.1% 
1.8% 
2.2% 
2.6% 
1.4% 
0.9% 
0.6% 
1.1% 
0.9% 
0.9% 
0.6% 
-2.0% 
-1.0% 
9.3% 
4.3% 
5.9% 
0.8% 
1.4% 
1.2% 
-7.7% 
1.2% 
2.8% 
1.9% 
2.9% 
2.5% 
0.1% 
0.4% 
1.7% 
-0.7% 
0.7% 
1.5% 
-0.2% 
0.3% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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EUROPEAN UNION : MAIN INDICATORS 
1985  1990  1996  1997  1998  90/85  96/90  97/96  98/97  98/90 
Annual % Change 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other renewable energy sources 
Renewable Intensity (toe/l 990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod. Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of CO2/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
1240.8 
356.5 
39.0 
60.4 
822.0 
264.1 
202.8 
355.0 
271.5 
78.0 
8.5 
57.8 
44.4 
77.7 
3458 
736 
565 
989 
16.6% 
23.4% 
1.7% 
20.0% 
65.5 
24.4 
39.2 
1.9 
14.3 
182.4 
2992.1 
762.5 
131.4 
123.2 
613.3 
588.0 
733.9 
2.4 
3.6 
3.4 
2.0 
2.3 
2.9 
2.1 
8339 
1709 
1639 
2046 
655 
167 
29 
27 
134 
129 
161 
1318.1 
412.8 
38.6 
63.3 
862.2 
265.2 
253.8 
343.1 
248.0 
77.7 
7.3 
49.9 
47.8 
64.6 
3616 
728 
696 
941 
18.1% 
26.1% 
1.6% 
24.1% 
65.8 
22.3 
41.1 
2.4 
12.4 
180.5 
3076.2 
837.4 
124.6 
127.4 
568.2 
738.5 
642.7 
2.3 
3.6 
3.2 
2.0 
2.1 
2.9 
1.9 
8439 
1559 
2026 
1763 
579 
158 
23 
24 
107 
139 
121 
1412.7 
451.1 
36.2 
70.8 
935.2 
259.6 
283.4 
392.2 
244.5 
78.1 
6.3 
44.9 
49.0 
67.9 
3787 
696 
760 
1051 
18.6% 
27.6% 
1.7% 
24.8% 
76.1 
24.8 
47.8 
3.5 
13.2 
203.9 
3119.4 
833.4 
101.9 
147.3 
508.3 
825.7 
688.0 
2.2 
3.4 
2.8 
2.1 
2.0 
2.9 
1.8 
8362 
1362 
2213 
1844 
540 
144 
18 
25 
88 
143 
119 
1409.5 
445.9 
38.7 
69.4 
931.0 
262.6 
288.8 
379.6 
237.7 
75.2 
6.5 
44.3 
48.7 
64.0 
3768 
702 
772 
1015 
19.0% 
28.3% 
1.7% 
25.8% 
81.8 
25.5 
52.6 
3.8 
13.8 
218.6 
3043.7 
790.7 
105.5 
142.7 
509.5 
841.9 
643.7 
2.2 
3.4 
2.7 
2.1 
1.9 
2.9 
1.7 
8137 
1362 
2251 
1721 
513 
133 
18 
24 
86 
142 
109 
1435.6 
452.1 
40.6 
71.6 
945.5 
262.5 
298.6 
384.4 
235.3 
74.1 
6.6 
43.0 
48.9 
63.0 
3830 
700 
797 
1025 
19.2% 
29.0% 
1.6% 
26.2% 
84.8 
26.3 
54.2 
4.4 
13.9 
226.2 
3102.6 
824.8 
108.4 
148.4 
498.3 
872.1 
641.0 
2.2 
3.4 
2.7 
2.1 
1.9 
2.9 
1.7 
8276 
1329 
2326 
1710 
509 
135 
18 
24 
82 
143 
105 
1.2% 
3.0% 
-0.2% 
0.9% 
1.0% 
0.1% 
4.6% 
-0.7% 
-1.8% 
-0.1% 
-3.2% 
-2.9% 
1.5% 
-3.6% 
0.9% 
-0.2% 
4.3% 
-1.0% 
1.8% 
2.2% 
-1.1% 
3.8% 
0.1% 
-1.8% 
1.0% 
5.4% 
-2.9% 
-0.2% 
0.6% 
1.9% 
-1.1% 
0.7% 
-1.5% 
4.7% 
-2.6% 
-0.7% 
-0.1% 
-0.8% 
-0.3% 
-1.6% 
0.1% 
-2.0% 
0.2% 
-1.8% 
4.3% 
-2.9% 
-2.4% 
-1.1% 
-4.0% 
-2.3% 
-4.4% 
1.6% 
-5.5% 
1.2% 
1.5% 
-1.0% 
1.9% 
1.4% 
-0.4% 
1.9% 
2.3% 
-0.2% 
0.1% 
-2.4% 
-1.7% 
0.4% 
0.8% 
0.8% 
-0.7% 
1.5% 
1.9% 
0.5% 
0.9% 
1.3% 
0.5% 
2.4% 
1.8% 
2.5% 
6.0% 
1.0% 
2.0% 
0.2% 
-0.1% 
-3.3% 
2.4% 
-1.8% 
1.9% 
1.1% 
-0.9% 
-0.8% 
-2.3% 
0.5% 
-1.5% 
0.0% 
-1.1% 
-0.2% 
-2.2% 
1.5% 
0.7% 
-1.2% 
-1.5% 
-4.6% 
1.0% 
-3.2% 
0.5% 
-0.3% 
-0.2% 
-1.1% 
6.7% 
-2.0% 
-0.4% 
1.2% 
1.9% 
-3.2% 
-2.8% 
-3.7% 
4.0% 
-1.4% 
-0.7% 
-5.7% 
-0.5% 
0.9% 
1.6% 
-3.5% 
2.3% 
2.3% 
-0.8% 
0.7% 
11.5% 
2.0% 
16.1% 
20.2% 
6.8% 
10.9% 
-2.4% 
-5.1% 
3.6% 
-3.1% 
0.2% 
2.0% 
-6.4% 
-2.2% 
-1.5% 
-2.9% 
-1.2% 
-0.9% 
0.1% 
-3.3% 
-2.7% 
0.0% 
1.7% 
-6.7% 
-4.9% 
-7.6% 
0.9% 
-5.6% 
-2.3% 
-0.7% 
-8.8% 
1.9% 
1.4% 
4.8% 
3.3% 
1.6% 
-0.1% 
3.4% 
1.3% 
-1.0% 
-1.5% 
1.9% 
-2.8% 
0.5% 
-1.6% 
1.6% 
-0.3% 
3.2% 
1.0% 
0.9% 
2.4% 
-5.1% 
5.5% 
11.5% 
5.8% 
13.4% 
26.5% 
5.6% 
11.0% 
1.9% 
4.3% 
2.7% 
4.0% 
-2.2% 
3.6% 
-0.4% 
0.1% 
0.4% 
-2.0% 
0.7% 
-2.2% 
0.2% 
-1.7% 
1.7% 
-2.4% 
3.4% 
-0.6% 
-0.9% 
1.4% 
-0.1% 
1.1% 
-4.9% 
0.7% 
-3.2% 
1.1% 
1.1% 
0.6% 
1.6% 
1.2% 
-0.1% 
2.1% 
1.4% 
-0.7% 
-0.6% 
-1.1% 
-1.8% 
0.3% 
-0.3% 
0.7% 
-0.5% 
1.7% 
1.1% 
0.7% 
1.3% 
0.2% 
0.2% 
0.5% 
0.4% 
0.4% 
1.9% 
0.1% 
0.4% 
0.1% 
-0.2% 
-1.7% 
1.9% 
-1.6% 
2.1% 
0.0% 
-1.0% 
-0.8% 
-2.3% 
0.3% 
-1.5% 
0.0% 
-1.4% 
-0.2% 
-2.0% 
1.7% 
-0.4% 
-1.6% 
-1.9% 
-3.4% 
0.2% 
-3.3% 
0.4% 
-1.7% 
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Mtoe 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini ConsVCapita (Kgoe/inhabitant) 
1985 
8.43 
0.63 
1.15 
1.01 
0.00 
2.66 
0.00 
2.99 
15.46 
3.57 
8.39 
6.68 
1.71 
3.64 
-0.15 
23.67 
3.96 
9.61 
4.60 
5.50 
44.82 
0.00 
31.89 
12.93 
15.25 
0.00 
10.17 
5.08 
33.5 
2.57 
0.66 
0.33 
1.31 
0.00 
0.26 
43.3 
1.52 
19.15 
2.43 
7.43 
2.98 
3.18 
0.44 
2.70 
51.0 
7.58 
107.3 
220.5 
3122.8 
Electricity Generated/Capita (kWh/inhabitant) 5913.9 
C02 Emissions/Capita (kg of Œ^/inhabitant) 
Import Dependency (%) 
6734.6 
65.3 
1988 
8.92 
0.56 
1.21 
1.09 
0.00 
3.08 
0.00 
2.99 
15.08 
3.35 
8.73 
6.51 
2.22 
3.24 
-0.23 
24.17 
3.72 
10.19 
4.43 
5.83 
49.34 
0.00 
36.86 
12.48 
16.74 
0.00 
10.76 
5.98 
33.6 
2.92 
0.84 
0.41 
1.41 
0.00 
0.26 
36.8 
1.48 
19.19 
1.92 
7.83 
2.81 
3.45 
0.48 
2.70 
50.7 
7.62 
115.2 
209.7 
3174.2 
6478.8 
6656.2 
62.4 
1990 
8.69 
0.64 
1.19 
1.11 
0.00 
2.71 
0.00 
3.05 
17.28 
3.12 
9.71 
7.80 
1.91 
4.49 
-0.04 
25.64 
4.16 
10.52 
5.24 
5.72 
50.83 
0.00 
32.91 
17.92 
16.69 
0.00 
10.95 
5.74 
34.8 
4.17 
1.46 
0.45 
1.97 
0.00 
0.29 
37.0 
1.57 
19.91 
1.75 
8.12 
3.03 
3.71 
0.57 
2.74 
55.0 
7.73 
125.6 
204.1 
3317.1 
6576.6 
7110.2 
67.4 
1996 
8.70 
0.30 
1.06 
1.26 
0.00 
3.19 
0.00 
2.89 
17.38 
2.52 
9.65 
8.01 
1.64 
5.42 
-0.21 
26.27 
3.22 
10.86 
6.33 
5.86 
56.58 
0.00 
38.47 
18.11 
17.44 
0.00 
11.31 
6.13 
37.0 
4.07 
1.04 
0.58 
2.11 
0.00 
0.33 
38.3 
1.23 
21.18 
1.39 
8.82 
3.65 
4.01 
0.79 
2.52 
56.7 
8.05 
138.5 
189.7 
3265.1 
7031.2 
7046.0 
66.1 
1997 
8.99 
0.26 
0.97 
1.27 
0.00 
2.94 
0.00 
3.55 
18.96 
3.03 
10.26 
8.16 
2.09 
5.59 
0.08 
27.79 
3.33 
11.10 
6.79 
6.58 
54.83 
0.00 
35.57 
19.25 
17.52 
0.00 
11.38 
6.14 
35.7 
4.97 
1.13 
0.58 
2.75 
0.00 
0.50 
33.3 
1.66 
22.02 
1.43 
8.87 
3.83 
4.12 
0.83 
2.94 
59.5 
8.06 
140.7 
197.5 
3448.4 
6802.6 
7386.0 
68.2 
1998 
9.06 
0.26 
0.98 
1.22 
0.00 
3.09 
0.00 
3.51 
18.86 
3.10 
10.69 
8.98 
1.71 
5.13 
-0.07 
28.35 
3.57 
11.71 
6.54 
6.54 
56.84 
0.00 
37.29 
19.55 
17.86 
0.00 
11.55 
6.31 
36.3 
4.82 
1.22 
0.58 
2.38 
0.00 
0.64 
34.9 
1.66 
21.91 
1.44 
8.87 
3.83 
4.20 
0.83 
2.74 
59.5 
8.08 
144.2 
196.5 
3508.8 
7034.9 
7361.5 
66.5 
90/85 
0.6% 
0.6% 
0.5% 
1.9% 
-
0.4% 
-
0.4% 
2.3% 
-2.7% 
3.0% 
3.1 % 
2.2% 
4.3% 
-23.2% 
1.6% 
1.0% 
1.8% 
2.6% 
0.8% 
2.6% 
-
0.6% 
6.7% 
1.8% 
-
1.5% 
2.5% 
0.7% 
10.2% 
17.2% 
6.1% 
8.5% 
-
1.8% 
-3.1% 
0.5% 
0.8% 
-6.4% 
1.8% 
0.3% 
3.1% 
5.3% 
0.3% 
1.5% 
0.4% 
3.2% 
-1.5% 
1.2% 
2.1% 
1.1% 
0.6% 
96/90  97/96  98/97 
Annual % Change 
0.0% 
-13.9% 
-2.2% 
2.6% 
-
3.3% 
-
-1.1% 
0.1% 
-4.2% 
-0.1% 
0.5% 
-3.0% 
3.8% 
40.0% 
0.5% 
-5.0% 
0.6% 
3.9% 
0.5% 
2.2% 
-
3.2% 
0.2% 
0.9% 
-
0.6% 
1.3% 
1.3% 
-0.5% 
-6.6% 
5.5% 
1.4% 
-
2.9% 
0.7% 
-4.8% 
1.2% 
-4.4% 
1.7% 
3.8% 
1.6% 
6.8% 
-1.7% 
0.6% 
0.8% 
2.0% 
-1.5% 
-0.3% 
1.3% 
-0.2% 
-0.4% 
3.4% 
-14.6% 
-8.5% 
0.7% 
-
-7.7% 
-
23.0% 
9.1% 
20.3% 
6.2% 
1.8% 
27.7% 
3.3% 
-
5.8% 
3.4% 
2.2% 
7.2% 
12.2% 
-3.1% 
-
-7.5% 
6.3% 
0.5% 
-
0.7% 
0.1% 
-3.5% 
22.1% 
9.0% 
0.0% 
30.4% 
-
49.8% 
-12.9% 
35.6% 
4.0% 
2.4% 
0.6% 
5.1% 
2.8% 
5.0% 
16.7% 
5.0% 
0.2% 
1.6% 
4.1% 
5.6% 
-3.3% 
4.8% 
3.1% 
0.8% 
2.0% 
0.9% 
-4.3% 
-
5.2% 
-
-1.3% 
-0.5% 
2.5% 
4.3% 
10.1% 
-18.3% 
-8.3% 
-
2.0% 
7.2% 
5.4% 
-3.6% 
-0.6% 
3.7% 
-
4.8% 
1.6% 
1.9% 
-
1.5% 
2.7% 
1.7% 
-3.0% 
7.4% 
0.0% 
-13.7% 
-
29.0% 
4.7% 
0.0% 
-0.5% 
1.0% 
0.0% 
0.0% 
1.8% 
0.0% 
-6.8% 
-0.1% 
0.3% 
2.5% 
-0.5% 
1.8% 
3.4% 
-0.3% 
-2.5% 
98/90 
0.3% 
-9.3% 
-3.5% 
1.9% 
-
2.8% 
-
0.1% 
-0.4% 
' -4.4% 
-0.8% 
-0.2% 
-3.1% 
3.7% 
-
-0.4% 
-4.6% 
-1.1% 
2.6% 
0.7% 
1.5% 
-
2.6% 
-0.6% 
0.6% 
-
0.4% 
1.1% 
0.8% 
-0.7% 
-6.8% 
5.4% 
1.4% 
-
1.8% 
0.2% 
-3.5% 
0.2% 
-3.8% 
-0.1% 
1.8% 
0.7% 
3.1% 
-0.2% 
-0.5% 
0.5% 
1.1% 
-1.5% 
-0.9% 
1.0% 
-1.0% 
0.0% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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BELGIUM : SUMMARY ENERGY BALANCE 
Mtoe  1985 1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
13.69 
4.38 
0.00 
0.03 
8.70 
0.02 
0.00 
0.55 
31.97 
5.57 
19.12 
20.35 
-1.23 
7.29 
0.00 
43.84 
9.90 
17.34 
7.33 
9.27 
57.31 
34.59 
1.35 
21.37 
14.17 
5.48 
1.33 
7.36 
46.2 
5.26 
2.83 
0.96 
1.24 
0.00 
0.23 
34.9 
2.90 
29.21 
4.46 
13.09 
6.96 
4.16 
0.22 
0.31 
98.8 
9.86 
133.1 
329.5 
4447.3 
Electricity Generated/Capita (kWh/inhabitant) 5813.5 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
10026.9 
69.3 
13.23 
1.85 
0.00 
0.01 
10.80 
0.03 
0.00 
0.53 
35.59 
6.75 
21.88 
24.97 
-3.08 
7.15 
-0.18 
45.62 
8.77 
18.46 
7.21 
11.18 
65.34 
43.09 
1.17 
21.07 
14.03 
5.50 
1.34 
7.19 
53.2 
4.97 
3.02 
0.31 
1.42 
0.00 
0.22 
36.4 
3.21 
30.89 
3.74 
15.15 
6.82 
4.66 
0.21 
0.31 
101.7 
9.90 
144.7 
315.2 
4607.5 
6598.6 
10270.3 
72.2 
12.54 
1.08 
0.00 
0.01 
10.71 
0.02 
0.00 
0.71 
38.86 
9.49 
21.47 
26.12 
-4.65 
8.22 
-0.32 
47.26 
10.24 
17.73 
8.17 
11.12 
70.83 
42.71 
0.90 
27.21 
14.14 
5.50 
1.41 
7.24 
57.2 
6.58 
3.87 
0.32 
1.98 
0.00 
0.40 
35.6 
3.16 
30.84 
3.79 
14.29 
7.25 
4.99 
0.21 
0.31 
104.5 
9.97 
154.5 
305.9 
4741.9 
7106.5 
10485.3 
75.7 
11.72 
0.24 
0.00 
0.00 
10.69 
0.02 
0.00 
0.77 
46.97 
7.96 
26.77 
30.79 
-4.02 
11.88 
0.36 
53.97 
8.17 
22.14 
11.82 
11.85 
76.13 
43.33 
1.21 
31.60 
14.85 
5.69 
1.41 
7.75 
58.5 
7.12 
3.53 
0.19 
2.93 
0.00 
0.47 
38.2 
4.74 
36.35 
3.23 
17.20 
9.36 
6.01 
0.25 
0.30 
116.5 
10.16 
166.9 
323.4 
5314.2 
7496.0 
11470.6 
80.3 
12.90 
0.18 
0.00 
0.00 
11.96 
0.03 
0.00 
0.73 
47.07 
8.09 
27.41 
31.86 
-4.45 
11.28 
0.28 
55.09 
8.36 
22.46 
11.26 
13.00 
78.88 
47.40 
1.28 
30.19 
14.69 
5.71 
1.41 
7.57 
61.3 
6.76 
3.12 
0.20 
2.97 
0.00 
0.47 
38.4 
5.07 
36.46 
3.71 
17.33 
8.72 
6.18 
0.27 
0.26 
115.7 
10.18 
171.9 
320.4 
5410.6 
7747.4 
11366.7 
78.2 
12.31 
0.13 
0.00 
0.00 
11.39 
0.03 
0.00 
0.74 
49.98 
8.54 
28.89 
33.47 
-4.58 
12.43 
0.12 
56.18 
8.44 
22.97 
12.47 
12.29 
83.23 
46.16 
1.51 
35.56 
15.40 
5.71 
1.41 
8.27 
61.7 
7.74 
3.04 
0.55 
3.66 
0.00 
0.49 
39.5 
4.59 
37.37 
3.31 
17.94 
9.17 
6.36 
0.32 
0.26 
119.5 
10.20 
176.9 
317.6 
5505.8 
8157.0 
11716.3 
81.2 
-1.7% 
-24.4% 
-
-22.3% 
4.2% 
-0.7% 
24.6% 
5.4% 
4.0% 
11.3% 
2.3% 
5.1% 
30.5% 
2.4% 
140.8% 
1.5% 
0.7% 
0.4% 
2.2% 
3.7% 
4.3% 
4.3% 
-7.7% 
5.0% 
0.0% 
0.1% 
1.2% 
-0.3% 
4.4% 
4.6% 
6.5% 
-19.9% 
9.9% 
-
11.5% 
0.4% 
1.7% 
1.1% 
-3.2% 
1.8% 
0.8% 
3.7% 
-0.6% 
-0.3% 
1.1% 
0.2% 
3.0% 
-1.5% 
1.3% 
4.1% 
0.9% 
1.8% 
-1.3% 
-26.3% 
-
-29.2% 
0.0% 
-2.1% 
12.3% 
1.7% 
3.9% 
-3.5% 
4.5% 
3.3% 
-2.9% 
7.6% 
-
2.7% 
-4.4% 
4.5% 
7.7% 
1.3% 
1.5% 
0.3% 
5.9% 
3.0% 
1.0% 
0.7% 
0.0% 
1.4% 
0.5% 
1.6% 
-1.8% 
-9.9% 
8.1% 
-
3.2% 
1.4% 
8.4% 
3.3% 
-3.1% 
3.8% 
5.2% 
3.8% 
3.0% 
-0.4% 
2.2% 
0.4% 
1.6% 
1.1% 
2.3% 
1.1% 
1.8% 
1.2% 
10.0% 
-23.8% 
-
-92.5% 
11.8% 
26.7% 
-1.3% 
-5.4% 
0.2% 
1.7% 
2.4% 
3.5% 
10.7% 
-5.0% 
-22.0% 
2.1% 
2.3% 
1.5% 
-4.7% 
9.7% 
3.6% 
9.4% 
6.4% 
-4.4% 
-1.1% 
0.4% 
0.1% 
-2.3% 
4.7% 
-5.0% 
-11.7% 
6.3% 
1.5% 
-
0.1% 
0.6% 
7.0% 
0.3% 
14.6% 
0.7% 
-6.9% 
2.8% 
9.6% 
-14.2% 
-0.7% 
0.2% 
3.0% 
-0.9% 
1.8% 
3.4% 
-0.9% 
-2.6% 
-4.6% 
-26.9% 
_ 
-
-4.7% 
27.8% 
0.0% 
2.0% 
6.2% 
5.5% 
5.4% 
5.0% 
2.8% 
10.2% 
-57.4% 
2.0% 
0.9% 
2.3% 
10.7% 
-5.4% 
5.5% 
-2.6% 
17.4% 
17.8% 
4.8% 
0.0% 
0.1% 
9.2% 
0.7% 
14.4% 
-2.6% 
173.1% 
23.2% 
-
3.1% 
3.0% 
-9.5% 
2.5% 
-10.6% 
3.5% 
5.2% 
3.0% 
19.3% 
0.0% 
3.3% 
0.2% 
2.9% 
-0.9% 
1.8% 
5.3% 
3.1% 
3.7% 
-0.2% 
-23.2% 
_ 
-
0.8% 
4.8% 
7.3% 
0.6% 
3.2% 
-1.3% 
3.8% 
3.1% 
-0.2% 
5.3% 
-
2.2% 
-2.4% 
3.3% 
5.4% 
1.3% 
2.0% 
1.0% 
6.6% 
3.4% 
1.1% 
0.5% 
0.0% 
1.7% 
1.0% 
2.0% 
-3.0% 
7.1% 
8.0% 
_ 
2.4% 
1.3% 
4.8% 
2.4% 
-1.7% 
2.9% 
3.0% 
3.1% 
5.3% 
-2.2% 
1.7% 
0.3% 
1.7% 
0.5% 
1.9% 
1.7% 
1.4% 
0.9% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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DENMARK : SUMMARY ENERGY BALANCE 
Mtoe  1985 1988 1990 1996 1997  1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil.EUR 1990) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
4.85 
0.00 
2.92 
0.97 
0.00 
0.01 
0.00 
0.96 
15.53 
7.70 
8.19 
4.03 
4.16 
-0.40 
0.04 
19.60 
7.38 
10.65 
0.57 
1.00 
29.04 
0.00 
0.08 
28.96 
8.57 
0.00 
0.06 
8.52 
38.7 
7.27 
6.49 
0.35 
0.08 
0.00 
0.36 
34.3 
0.52 
14.49 
0.77 
9.46 
0.51 
2.18 
1.09 
0.48 
60.9 
5.11 
91.7 
213.8 
3833.8 
5679.6 
C02 Emissions/Capita (kg of C02/inhabitant) 11900.7 
Import Dependency %  77.6 
7.88 
0.00 
4.78 
2.11 
0.00 
0.03 
0.00 
0.96 
11.17 
6.26 
5.28 
3.10 
2.18 
-0.74 
0.36 
18.83 
6.87 
9.21 
1.39 
1.35 
27.96 
0.00 
0.33 
27.63 
8.44 
0.00 
0.21 
8.24 
37.8 
6.95 
6.13 
0.32 
0.14 
0.00 
0.36 
34.2 
0.44 
13.87 
0.42 
7.87 
0.94 
2.41 
1.75 
0.48 
56.3 
5.13 
100.1 
188.1 
3670.8 
5450.8 
10969.0 
56.7 
9.94 
0.00 
6.06 
2.74 
0.00 
0.05 
0.00 
1.09 
9.08 
6.23 
3.16 
2.03 
1.13 
-0.93 
0.61 
18.20 
6.11 
8.55 
1.79 
1.76 
25.73 
0.00 
0.64 
25.10 
9.13 
0.00 
0.35 
8.78 
32.2 
6.35 
5.55 
0.25 
0.14 
0.00 
0.41 
34.0 
0.33 
14.34 
0.46 
7.59 
1.13 
2.52 
2.10 
0.54 
52.7 
5.14 
101.6 
179.2 
3541.7 
5010.4 
10247.9 
47.4 
17.52 
0.00 
10.30 
5.65 
0.00 
0.11 
0.00 
1.47 
6.03 
7.65 
1.41 
0.34 
1.07 
-1.70 
-1.32 
23.23 
8.87 
10.43 
3.67 
0.26 
53.55 
0.00 
1.25 
52.31 
11.16 
0.00 
0.85 
10.31 
54.8 
12.00 
8.55 
1.68 
1.29 
0.00 
0.49 
37.5 
0.43 
15.64 
0.37 
7.68 
1.87 
2.77 
2.42 
0.54 
73.9 
5.26 
118.5 
196.1 
4415.9 
10178.0 
14054.4 
24.4 
20.27 
0.00 
11.59 
6.96 
0.00 
0.17 
0.00 
1.55 
4.20 
8.00 
-0.39 
-2.74 
2.34 
-2.78 
-0.62 
21.59 
6.66 
9.98 
3.86 
1.09 
44.30 
0.00 
1.95 
42.35 
11.81 
0.00 
1.14 
10.67 
42.8 
9.91 
6.29 
1.63 
1.49 
0.00 
0.50 
36.7 
0.43 
15.13 
0.37 
7.38 
1.81 
2.74 
2.27 
0.56 
64.0 
5.28 
122.4 
176.4 
4086.6 
8383.6 
12110.0 
18.2 
20.19 
0.00 
11.66 
6.76 
0.00 
0.24 
0.00 
1.53 
1.83 
4.74 
-0.04 
-3.62 
3.58 
-2.51 
-0.37 
21.14 
5.64 
9.88 
4.22 
1.40 
41.07 
0.00 
2.81 
38.27 
12.54 
0.00 
1.45 
11.09 
37.4 
9.02 
5.26 
1.47 
1.76 
0.00 
0.52 
36.5 
0.39 
15.10 
0.34 
7.33 
1.86 
2.75 
2.29 
0.52 
59.8 
5.30 
125.7 
168.2 
3987.6 
7748.0 
11282.8 
8.1 
15.4% 
-
15.7% 
23.1% 
-
51.1% 
0.5% 
2.7% 
-10.2% 
-4.1% 
-17.3% 
-12.8% 
-23.0% 
18.5% 
72.6% 
-1.5% 
-3.7% 
-4.3% 
25.8% 
11.8% 
-2.4% 
-
51.1% 
-2.8% 
1.3% 
-
43.5% 
0.6% 
-3.6% 
-2.7% 
-3.1% 
-6.1% 
12.5% 
-
3.0% 
-0.2% 
-8.7% 
-0.2% 
-9.6% 
-4.3% 
17.5% 
2.9% 
14.0% 
2.4% 
-2.8% 
0.1% 
2.1% 
-3.5% 
-1.6% 
-2.5% 
-2.9% 
-9.4% 
9.9% 
-
9.2% 
12.8% 
-
11.8% 
-6.5% 
5.1% 
-6.6% 
3.5% 
-12.6% 
-25.9% 
-0.8% 
10.6% 
-
4.2% 
6.4% 
3.4% 
12.8% 
-27.4% 
13.0% 
-
11.8% 
13.0% 
3.4% 
-
15.8% 
2.7% 
9.3% 
11.2% 
7.5% 
37.1% 
45.4% 
-
2.7% 
1.6% 
4.7% 
1.5% 
-3.7% 
0.2% 
8.8% 
1.6% 
2.4% 
-0.1% 
5.8% 
0.4% 
2.6% 
1.5% 
3.7% 
12.5% 
5.4% 
-10.5% 
15.6% 
-
12.6% 
23.2% 
-
56.7% 
56.2% 
5.1% 
-30.3% 
4.7% 
-
-
117.9% 
63.7% 
-52.9% 
-7.1% 
-25.0% 
-4.3% 
5.1% 
325.4% 
-1 7.3% 
-
56.7% 
-19.0% 
5.9% 
-
33.8% 
3.5% 
-21.8% 
-17.4% 
-26.4% 
-2.9% 
15.5% 
-
3.1% 
-2.0% 
-0.4% 
-3.3% 
0.7% 
-3.9% 
-3.5% 
-0.9% 
-6.0% 
3.6% 
-13.5% 
0.4% 
3.3% 
-10.0% 
-7.5% 
-17.6% 
-13.8% 
-25.3% 
-0.4% 
-
0.6% 
-2.8% 
-
43.7% 
8.0% 
-1.4% 
-56.6% ' 
-40.8% 
-90.4% 
32.2% 
52.9% 
-9.9% 
-40.4% 
-2.1% 
-15.2% 
-1.1% 
9.4% 
27.7% 
-7.3% 
-
43.7% 
-9.6% 
6.2% 
-
27.5% 
3.9% 
-12.7% 
-9.0% 
-16.4% 
-9.7% 
18.7% 
-
3.7% 
-0.7% 
-9.6% 
-0.2% 
-8.1% 
-0.7% 
3.0% 
0.3% 
1.0% 
-6.4% 
-6.5% 
0.3% 
2.7% 
-4.7% 
-2.4% 
-7.6% 
-6.8% 
-55.5% 
9.3% 
-
8.5% 
12.0% 
-
20.4% 
1.5% 
4.2% 
-18.2% 
-3.4% 
-
-
15.5% 
13.2% 
-
1.9% 
-1.0% 
1.8% 
11.4% 
-2.8% 
6.0% 
-
20.4% 
5.4% 
4.0% 
-
19.4% 
3.0% 
1.9% 
4.5% 
-0.7% 
24.7% 
37.7% 
-
2.9% 
0.9% 
2.2% 
0.6% 
-3.8% 
-0.4% 
6.4% 
1.1% 
1.1% 
-0.5% 
1.6% 
0.4% 
2.7% 
-0.8% 
1.5% 
5.6% 
1.2% 
-19.8% 
(1) Includes nuclear, hydro and wind.net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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FINLAND : SUMMARY ENERGY BALANCE 
Mtoe  1985 1988 1990  1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other renewable energy sources 
11.16 
0.76 
0.00 
0.00 
4.97 
1.06 
0.00 
4.37 
11.62 
1.01 
0.00 
0.00 
5.09 
1.15 
0.00 
4.37 
11.74 
1.46 
0.00 
0.00 
5.01 
0.93 
0.00 
4.34 
13.38 
2.25 
0.00 
0.00 
5.02 
1.02 
0.00 
5.09 
14.91 
2.66 
0.00 
0.00 
5.39 
1.05 
0.00 
5.80 
13.28 
0.43 
0.07 
0.00 
5.37 
1.30 
0.00 
6.11 
1.0% 
13.8% 
0.2% 
-2.5% 
-0.2% 
2.2% 11.4% -10.9% 1.6% 
7.5% 18.5% -83.9% -14.2% 
0.1% 
1.5% 
7.3% 
3.3% 
13.9% 
-0.4% 
23.0% 
5.5% 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
11.32 11.90 13.22 14.57 15.70 16.14 3.2% 
2.30 2.35 2.36 2.31 2.55 2.64 0.5% 
2.51 2.60 2.62 2.79 2.87 2.90 0.9% 
6.51 6.95 8.24 9.47 10.27 10.61 4.8% 
0.9% 
4.2% 
4.4% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
16.10 
4.02 
10.87 
9.99 
0.88 
0.80 
0.40 
26.79 
4.98 
10.22 
0.80 
10.80 
49.71 
19.06 
12.33 
18.32 
15.89 
3.53 
10.33 
9.11 
1.21 
1.40 
0.63 
28.35 
5.06 
10.64 
1.40 
11.25 
53.89 
19.55 
13.36 
20.98 
18.03 
4.38 
10.48 
8.89 
1.59 
2.26 
0.92 
28.46 
5.07 
9.94 
2.26 
11.19 
54.37 
19.21 
10.86 
24.30 
17.23 
4.37 
9.58 
9.79 
-0.22 
2.97 
0.31 
30.93 
7.31 
9.20 
2.97 
11.45 
69.36 
19.47 
11.87 
38.02 
18.38 
4.65 
10.17 
10.28 
-0.11 
2.91 
0.66 
32.51 
6.71 
10.00 
2.91 
12.90 
69.16 
20.89 
12.26 
36.02 
18.32 
3.15 
11.04 
12.27 
-1.23 
3.34 
0.80 
33.19 
5.44 
10.84 
3.34 
13.58 
70.16 
21.85 
15.07 
33.24 
2.3% 
1.7% 
-0.7% 
-2.3% 
12.6% 
23.1% 
17.8% 
1.2% 
0.4% 
-0.6% 
23.1% 
0.7% 
1.8% 
0.2% 
-2.5% 
5.8% 
-0.8% 
0.0% 
-1.5% 
1.6% 
-
4.6% 
-16.3% 
1.4% 
6.3% 
-1.3% 
4.6% 
0.4% 
4.1% 
0.2% 
1.5% 
7.7% 
6.7% 
6.3% 
6.2% 
5.0% 
-47.9% 
-2.0% 
109.0% 
5.1% 
-8.2% 
8.6% 
-2.0% 
12.7% 
-0.3% 
7.3% 
3.3% 
-5.3% 
-0.3% 
-32.2% 
8.5% 
19.3% 
983.6% 
14.8% 
21.6% 
2.1% 
-18.9% 
8.4% 
14.8% 
5.3% 
1.4% 
4.6% 
23.0% 
-7.7% 
0.2% 
-4.0% 
0.7% 
4.1% 
_ 
5.0% 
-1.7% 
1.9% 
0.9% 
1.1% 
5.0% 
2.4% 
3.2% 
1.6% 
4.2% 
4.0% 
1.6% 7.7% 2.8% 2.5% 
-0.4% 10.4% 3.5% 1.4% 
1.1% 2.9% 0.9% 1.3% 
2.3% 8.5% 3.2% 3.2% 
Average Load Factor in %  50.1  51.7  46.9  54.3  50.3  49.6  -1.3%  2.5%  -7.4%  0.7% 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
4.41 
2.76 
0.17 
0.41 
0.00 
1.07 
35.7 
5.06 
3.01 
0.34 
0.63 
0.00 
1.07 
35.7 
5.41 
3.01 
0.29 
1.02 
0.00 
1.09 
38.6 
8.19 
5.19 
0.41 
1.71 
0.00 
0.89 
39.9 
8.01 
4.80 
0.28 
1.52 
0.00 
1.41 
38.7 
6.83 
3.36 
0.24 
1.81 
0.00 
1.43 
41.8 
4.1% 
1.8% 
11.6% 
19.9% 
-
0.3% 
1.6% 
7.2% 
9.5% 
5.5% 
9.1% 
-
-3.3% 
0.5% 
-2.2% 
-7.5% 
-29.9% 
-11.2% 
-
58.7% 
-3.1% 
-14.7% 
-30.0% 
-16.9% 
18.9% 
_ 
1.6% 
8.2% 
3.0% 
1.4% 
-2.7% 
7.5% 
_ 
3.5% 
1.0% 
Non-Energy Uses  1.32  1.93  1.80  0.97  1.24  1.32  6.4%  -9.8% 27.4%  -3.8% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
8.50 
1.27 
7.33 
0.61 
4.17 
1.87 
3.25 
20.06 
1.16 
8.01 
1.00 
4.74 
1.91 
3.25 
20.90 
1.18 
8.06 
1.51 
5.07 
1.91 
3.18 
22.14 
1.01 
7.33 
1.60 
5.72 
2.75 
3.73 
22.94 
1.04 
7.27 
1.77 
6.05 
2.70 
4.11 
23.63 
1.16 
7.44 
1.72 
6.26 
2.52 
4.52 
2.5% 
-1.5% 
1.9% 
19.6% 
4.0% 
0.5% 
-0.4% 
1.0% 
-2.6% 
-1.6% 
1.0% 
2.0% 
6.2% 
2.7% 
3.6% 
3.7% 
-0.9% 
10.5% 
5.8% 
-1.8% 
10.0% 
3.0% 
11.2% 
2.5% 
-2.7% 
3.5% 
-6.7% 
10.1% 
1.5% 
-0.2% 
-1.0% 
1.7% 
2.7% 
3.5% 
4.5% 
C02 Emissions in Mt of C02 (2)  46.8  50.1  51.6  60.0  58.7  54.7  2.0%  2.5%  -2.2%  0.7% 
Indicators 
Population (Million) 4.90 4.95 4.99 5.12 5.14 5.15 0.3% 0.5% 
GDP (bil. EUR 1990) 89.9 100.5 106.2 107.0 113.4 119.4 3.4% 0.1% 
Gross Ini ConsVGDP (toe/1990 MEUR) 298.2 282.2 268.1 289.2 286.7 278.0 -2.1% 1.3% 
Gross Ini Cons./Capita (Kgoe/inhabitant) 5465.4 5730.7 5708.2 6036.4 6325.8 6440.8 0.9% 0.9% 
Electricity Generated/Capita (kWh/inhabitant)10139.7 10893.9 10903.0 13534.7 13456.2 13613.5 1.5% 3.7% 
C02 Emissions/Capita (kg of C02/inhabitant) 9538.4 10118.4 10352.1 11710.4 11419.7 10609.6 1.7% 2.1% 
Import Dependency % 59.1 55.1 62.1 55.0 55.8 54.4 1.0% -2.0% 
0.3% 
6.0% 
-0.9% 
4.8% 
-0.6% 
-2.5% 
1.5% 
0.3% 
5.3% 
-3.0% 
1.8% 
1.2% 
-7.1% 
-2.7% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
0.4% 
1.5% 
0.5% 
1.5% 
2.8% 
0.3% 
-1.7% 
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FRANCE : SUMMARY ENERGY BALANCE 
Mtoe 1985  1988  1990  1996  1997  1998  90/85  96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other renewable energy sources 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
90,29 100,60 108,40 125,67 124,11 120,99 
10,45 
3,36 
4,54 
57,27 
5,38 
0,08 
9,21 
8,40 
3,44 
2,61 
70,18 
6,64 
0,12 
9,21 
7,63 
3,49 
2,42 
79,13 
4,64 
0,12 
10,97 
4,89 
2,63 
2,41 
97,85 
5,65 
0,15 
12,09 
4,09 
2,48 
2,13 
98,77 
5,40 
0,13 
11,11 
3,42 
2,20 
1,84 
96,64 
5,39 
0,12 
11,38 
3,7% 
-6,1% 
0,8% 
-11,8% 
6,7% 
-2,9% 
9,2% 
3,6% 
2,5% 
-7,1% 
-4,6% 
-0,1% 
3,6% 
3,4% 
3,6% 
1,6% 
-1,2% 
-16,3% 
-5,5% 
-11,6% 
0,9% 
-4,4% 
-14,8% 
-8,1% 
-2,5% 
-16,4% 
-11,3% 
-13,6% 
-2,2% 
-0,2% 
-10,7% 
2,4% 
86,56 100,62 103,41 109,70 
37,49 52,43 55,75 59,97 
21,83 24,65 24,99 25,32 
27,24 23,54 22,67 24,41 
113,91 112,34 
62,88 61,68 
25,10 25,11 
25,93 25,56 
3,6% 
8,3% 
2,7% 
-3,6% 
1,0% 
1,2% 
0,2% 
1,2% 
3,8% 
4,8% 
-0,9% 
6,2% 
-1,4% 
-1,9% 
0,0% 
-1,4% 
1,4% 
-9,5% 
-5,6% 
-3,4% 
2,5% 
1,9% 
-0,8% 
0,5% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
111,73 
12,55 
81,08 
75,98 
5,10 
20,11 
-2,01 
202,43 
24,40 
83,90 
24,19 
69,93 
344,24 
224,06 
64,25 
55,92 
110,13 
7,81 
84,52 
74,73 
9,79 
20,98 
-3,18 
209,06 
18,27 
84,47 
23,34 
82,98 
391,86 
275,47 
78,77 
37,62 
119,75 
13,00 
86,55 
76,00 
10,55 
24,10 
-3,91 
223,19 
19,96 
87,67 
24,61 
90,95 
420,08 
314,02 
57,91 
48,14 
124,31 
10,72 
89,89 
84,14 
5,76 
29,62 
-5,92 
248,99 
16,25 
90,22 
32,69 
109,83 
512,32 
397,27 
70,78 
44,27 
122,07 
9,68 
88,66 
87,95 
0,72 
29,35 
-5,62 
243,15 
14,58 
87,44 
31,34 
109,79 
503,63 
395,41 
68,01 
40,21 
132,68 
14,20 
93,31 
89,98 
3,32 
30,13 
-4,95 
251,91 
18,29 
91,63 
33,41 
108,58 
510,24 
387,92 
66,66 
55,66 
1,4% 
0,7% 
1,3% 
0,0% 
15,7% 
3,7% 
14,2% 
2,0% 
-3,9% 
0,9% 
0,3% 
5,4% 
4,1% 
7,0% 
-2,1% 
-3,0% 
0,6% 
-3,2% 
0,6% 
1,7% 
-9,6% 
3,5% 
7,2% 
1,8% 
-3,4% 
0,5% 
4,8% 
3,2% 
3,4% 
4,0% 
3,4% 
-1,4% 
-1,8% 
-9,7% 
-1,4% 
4,5% 
-87,6% 
-0,9% 
-5,0% 
-2,3% 
-10,3% 
-3,1% 
-4,1% 
0,0% 
-1,7% 
-0,5% 
-3,9% 
-9,2% 
8,7% 
46,7% ' 
5,2% 
2,3% 
363,8% 
2,7% 
-12,0% 
3,6% 
25,5% 
4,8% 
6,6% 
-1,1% 
1,3% 
-1,9% 
-2,0% 
38,4% 
1,3% 
1,1% 
0,9% 
2,1% 
-13,5% 
2,8% 
3,0% 
1,5% 
-1,1% 
0,6% 
3,9% 
2,2% 
2,5% 
2,7% 
1,8% 
1,8% 
1,0% 
1,3% 
0,1% 
1,5% 
Average Load Factor in %  45,4  44,5  46,4  53,3  50,5  51,8  0,4%  -5,3%  1, 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
3,17 
9,32 
1,61 
1,53 
0,00 
0,72 
36,5 
9,01 
5,85 
1,03 
1,41 
0,00 
0,72 
35,9 
11,93 
7,37 
1,84 
1,42 
0,00 
1,29 
34,7 
9,53 
5,76 
0,59 
1,28 
0,00 
1,90 
39,9 
9,78 
5,28 
1,17 
1,50 
0,00 
1,83 
35,3 
13,45 
7,91 
2,05 
1,60 
0,00 
1,88 
35,6 
-2,0% 
-4,6% 
2,8% 
-1,5% 
-
12,6% 
-1,0% 
-3,7% 
-4,0% 
-17,3% 
-1,7% 
-
6,6% 
2,4% 
2,6% 
-8,2% 
97,4% 
17,1% 
-
-3,7% 
-11,5% 
37,5% 
49,8% 
76,1% 
6,6% 
-
2,7% 
0,7% 
1,5% 
0,9% 
1,4% 
1,5% 
-
4,8% 
0,3% 
Non-Energy Uses  11,91 12,63 13,08 16,67 17,61 15,63  1,9%  4,r:  5,6% -11,3%  2,3% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
29,79 
10,89 
65,80 
22,70 
21,75 
0,08 
8,57 
131,33 
9,36 
66,63 
22,51 
24,09 
0,12 
8,62 
136,19 
9,05 
67,57 
23,69 
25,96 
0,12 
9,79 
148,83 
6,94 
70,92 
29,92 
30,57 
0,15 
10,32 
146,64 
7,04 
70,11 
29,43 
30,54 
0,13 
9,40 
150,46 
6,71 
72,23 
30,23 
31,57 
0,12 
9,60 
1,0% 
-3,6% 
0,5% 
0,9% 
3,6% 
9,2% 
2,7% 
1,5% 
-4,3% 
0,8% 
4,0% 
2,8% 
3,6% 
0,9% 
-1,5% 
1,4% 
-1,1% 
-1,6% 
-0,1% 
-14,8% 
-9,0% 
2,6% 
-4,7% 
3,0% 
2,7% 
3,4% 
-10,7% 
2,2% 
1,3% 
-3,7% 
0,8% 
3,1% 
2,5% 
-0,8% 
-0,3% 
C02 Emissions in Mt of C02 (2)  360,0 338,5 352,4 360,7 358,1 379,1 -0,4% 0,4% -0,7% 5,S  0,9% 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 6226,7 
C02 Emissions/Capita (kg of C02/inhabitant) 6511,1 
Import Dependency % 
55,28 
811,0 
249,6 
3661,5 
6226,7 
6511,1 
54,6 
56,12 
885,0 
236,2 
3725,3 
6982,7 
6032,0 
52,1 
56,74 
940,0 
237,4 
3933,9 
7404,2 
6211,9 
53,1 
58,37 
1000,7 
248,8 
4265,4 
8776,3 
6178,3 
49,4 
58,61 
1022,7 
237,7 
4148,6 
8593,1 
6110,5 
49,6 
58,85 
1055,4 
238,7 
4280,8 
8670,6 
6442,8 
52,1 
0,5% 
3,0% 
-1,0% 
1,4% 
3,5% 
-0,9% 
-0,6% 
0,5% 
1,0% 
0,8% 
1,4% 
2,9% 
-0,1% 
-1,2% 
0,4% 
2,2% 
-4,4% 
-2,7% 
-2,1% 
-1,1% 
0,4% 
0,4% 
3,2% 
0,4% 
3,2% 
0,9% 
5,4% 
5,0% 
0,5% 
1,5% 
0,1% 
1,1% 
2,0% 
0,5% 
-0,2% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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GERMANY : SUMMARY ENERGY BALANCE 
Mtoe  1985  1988  1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
209.40 
148.32 
4.25 
16.30 
34.87 
1.35 
0.01 
4.30 
152.52 
-0.07 
117.91 
83.77 
34.15 
34.44 
0.23 
359.65 
148.01 
121.30 
49.58 
40.76 
520.89 
138.62 
17.82 
364.46 
114.67 
17.92 
8.54 
88.21 
51.9 
88.87 
77.50 
2.56 
7.62 
0.00 
1.19 
35.3 
21.05 
234.71 
48.62 
95.44 
41.52 
36.51 
9.51 
3.12 
997.1 
77.67 
1140.8 
315.3 
4630.4 
Electricity Generated/Capita (kWh/inhabitant) 6706.5 
C02 Emissions/Capita (kg of C02/inhabitant) 12837.0 
Import Dependency %  42.0 
202.89 
138.73 
3.98 
15.39 
38.89 
1.59 
0.01 
4.31 
163.81 
2.27 
123.61 
91.15 
32.46 
37.75 
0.18 
363.09 
140.86 
124.54 
52.72 
44.97 
547.96 
156.79 
21.02 
370.15 
119.41 
23.32 
8.70 
87.39 
52.4 
89.24 
76.03 
3.18 
8.84 
0.00 
1.19 
35.7 
22.73 
234.99 
43.06 
98.46 
42.54 
38.40 
9.41 
3.12 
982.0 
78.12 
1233.0 
294.5 
4648.0 
7014.7 
2570.5 
44.8 
185.90 
125.04 
3.75 
13.73 
37.67 
1.39 
0.01 
4.31 
165.28 
3.27 
120.13 
88.51 
31.62 
41.82 
0.07 
354.02 
131.52 
124.05 
55.00 
43.45 
548.69 
152.44 
18.63 
377.62 
121.17 
24.24 
8.76 
88.18 
51.7 
89.81 
75.54 
2.86 
10.16 
0.00 
1.24 
36.2 
22.78 
227.31 
37.15 
96.81 
42.72 
38.39 
9.16 
3.07 
947.4 
79.36 
1297.4 
272.9 
4460.6 
6913.5 
1937.2 
46.4 
138.42 
73.79 
3.16 
16.12 
38.92 
1.90 
0.01 
4.52 
207.78 
12.41 
135.77 
103.04 
32.73 
60.06 
-0.45 
347.74 
90.92 
136.85 
75.08 
44.90 
554.90 
161.58 
26.74 
366.58 
114.90 
22.91 
10.49 
81.50 
55.1 
85.57 
67.75 
1.68 
14.84 
0.00 
1.30 
36.8 
23.10 
228.62 
13.75 
106.69 
57.32 
39.38 
8.75 
2.73 
869.9 
81.90 
1423.4 
244.3 
4246.2 
6775.5 
10622.0 
59.4 
138.36 
70.64 
3.04 
16.08 
41.11 
1.75 
0.01 
5.73 
208.35 
14.86 
135.53 
98.06 
37.48 
58.16 
-0.20 
344.15 
86.72 
137.07 
71.95 
48.41 
551.47 
170.30 
23.93 
357.24 
113.98 
22.31 
10.81 
80.86 
55.2 
79.91 
64.10 
1.32 
13.28 
0.00 
1.21 
38.4 
23.93 
223.95 
13.36 
105.32 
52.74 
39.70 
8.75 
4.08 
827.1 
82.05 
1454.7 
236.6 
4194.3 
6721.0 
0080.8 
60.2 
131.95 
65.69 
3.18 
15.67 
38.91 
1.91 
0.01 
6.59 
212.77 
17.35 
139.44 
109.09 
30.35 
56.04 
-0.05 
343.17 
85.43 
137.66 
72.73 
47.36 
556.65 
161.61 
26.18 
368.86 
113.62 
22.31 
11.53 
79.78 
55.9 
81.38 
66.53 
1.23 
12.48 
0.00 
1.14 
39.0 
24.88 
223.61 
11.28 
104.76 
53.88 
40.11 
8.75 
4.84 
827.7 
82.02 
1495.5 
229.5 
4183.8 
6786.4 
0091.3 
61.6 
-2.4% 
-3.4% 
-2.4% 
-3.4% 
1.6% 
0.5% 
0.2% 
0.0% 
1.6% 
-
0.4% 
1.1% 
-1.5% 
4.0% 
-21.6% 
-0.3% 
-2.3% 
0.4% 
2.1% 
1.3% 
1.0% 
1.9% 
0.9% 
0.7% 
1.1% 
6.2% 
0.5% 
0.0% 
-0.1% 
0.2% 
-0.5% 
2.3% 
5.9% 
-
0.8% 
0.5% 
1.6% 
-0.6% 
-5.2% 
0.3% 
0.6% 
1.0% 
-0.7% 
-0.3% 
-1.0% 
0.4% 
2.6% 
-2.8% 
-0.7% 
0.6% 
-1.4% 
2.0% 
-4.8% 
-8.4% 
-2.8% 
2.7% 
0.5% 
5.3% 
5.4% 
0.8% 
3.9% 
24.9% 
2.1% 
2.6% 
0.6% 
6.2% 
-
-0.3% 
-6.0% 
1.6% 
5.3% 
0.6% 
0.2% 
1.0% 
6.2% 
-0.5% 
-0.9% 
-0.9% 
3.0% 
-1.3% 
1.1% 
-0.8% 
-1.8% 
-8.5% 
6.5% 
-
0.7% 
0.3% 
0.2% 
0.1% 
-15.3% 
1.6% 
5.0% 
0.4% 
-0.8% 
-1.9% 
-1.4% 
0.5% 
1.6% 
-1.8% 
-0.8% 
-0.3% 
-1.9% 
4.2% 
0.0% 
-4.3% 
-3.9% 
-0.2% 
5.6% 
-7.6% 
1.8% 
26.8% 
0.3% 
19.7% 
-0.2% 
-4.8% 
14.5% 
-3.2% 
-55.4% 
-1.0% 
-4.6% 
0.2% 
-4.2% 
7.8% 
-0.6% 
5.4% 
-10.5% 
-2.5% 
-0.8% 
-2.6% 
3.1% 
-0.8% 
0.2% 
-6.6% 
-5.4% 
-21.4% 
-10.5% 
-
-6.6% 
4.3% 
3.6% 
-2.0% 
-2.8% 
-1.3% 
-8.0% 
0.8% 
0.0% 
49.2% 
-4.9% 
0.2% 
2.2% 
-3.2% 
-1.2% 
-0.8% 
-5.1% 
1.3% 
-4.6% 
-7.0% 
4.6% 
-2.5% 
-5.4% 
8.7% 
0.0% 
14.9% 
2.1% 
16.8% 
2.9% 
11.2% 
-19.0% 
-3.6% 
-72.8% 
-0.3% 
-1.5% 
0.4% 
1.1% 
-2.2% 
0.9% 
-5.1% 
9.4% 
3.3% 
-0.3% 
0.0% 
6.7% 
-1.3% 
1.3% 
1.8% 
3.8% 
-6.4% 
-6.0% 
_ 
-6.1% 
1.4% 
4.0% 
-0.2% 
-15.6% 
-0.5% 
2.2% 
1.0% 
0.0% 
18.6% 
0.1% 
0.0% 
2.8% 
-3.0% 
-0.3% 
1.0% 
0.1% 
2.4% 
-4.2% 
-7.7% 
-2.1% 
1.7% 
0.4% 
4.0% 
4.3% 
5.4% 
3.2% 
23.2% 
1.9% 
2.6% 
-0.5% 
3.7% 
-
-0.4% 
-5.3% 
1.3% 
3.6% 
1.1% 
0.2% 
0.7% 
4.3% 
-0.3% 
-0.8% 
-1.0% 
3.5% 
-1.2% 
1.0% 
-1.2% 
-1.6% 
-10.0% 
2.6% 
_ 
-1.1% 
0.9% 
1.1% 
-0.2% 
-13.8% 
1.0% 
2.9% 
0.5% 
-0.6% 
5.8% 
-1.7% 
0.4% 
1.8% 
-2.1% 
-0.8% 
-0.2% 
-2.1% 
3.6% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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GREECE : SUMMARY ENERGY BALANCE 
Mtoe  1985 1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro» Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
7.34 
4.84 
1.32 
0.07 
0.00 
0.24 
0.00 
0.86 
11.81 
1.23 
10.52 
10.54 
-0.02 
0.00 
0.06 
18.34 
6.08 
11.01 
0.07 
1.17 
27.74 
0.00 
2.80 
24.93 
7.13 
0.00 
2.03 
5.10 
44.4 
6.44 
4.81 
1.63 
0.00 
0.00 
0.00 
33.3 
0.54 
12.52 
1.28 
8.29 
0.01 
2.05 
0.00 
0.89 
56.7 
9.93 
59.5 
308.4 
1845.9 
2791.8 
5706.6 
60.7 
8.63 
6.29 
1.12 
0.13 
0.00 
0.20 
0.00 
0.88 
13.62 
0.86 
12.74 
14.39 
-1.65 
0.00 
0.03 
20.16 
7.42 
11.50 
0.13 
1.11 
33.40 
0.00 
2.60 
30.79 
8.12 
0.00 
2.15 
5.97 
46.9 
7.72 
6.23 
1.47 
0.02 
0.00 
0.00 
34.3 
0.52 
13.72 
1.20 
9.29 
0.01 
2.31 
0.00 
0.91 
65.5 
10.04 
62.8 
321.0 
2009.0 
3327.6 
6521.0 
61.3 
9.15 
7.08 
0.83 
0.14 
0.00 
0.15 
0.00 
0.95 
15.37 
0.99 
14.32 
14.71 
-0.39 
0.00 
0.06 
22.24 
8.09 
12.85 
0.14 
1.17 
34.99 
0.00 
2.00 
33.00 
8.51 
0.00 
2,11 
6.10 
46.9 
8.72 
6.89 
1.80 
0.03 
0.00 
0.00 
32.5 
0.64 
14.54 
1.07 
10.05 
0.01 
2.45 
0.00 
0.95 
70.9 
10.16 
65.3 
340.9 
2189.3 
3444.2 
6979.6 
62.1 
10.14 
8.20 
0.51 
0.05 
0.00 
0.38 
0.00 
1.00 
18.83 
1.17 
17.54 
18.32 
-0.78 
0.01 
0.12 
25.41 
8.95 
14.91 
0.05 
1.50 
42.55 
0.00 
4.54 
38.01 
9.12 
0.00 
2.55 
6.57 
53.2 
10.01 
7.97 
2.02 
0.02 
0.00 
0.00 
32.7 
0.45 
16.88 
1.08 
11.72 
0.02 
3.06 
0.00 
1.01 
81.7 
10.48 
71.1 
357.5 
2425.8 
4061.5 
7803.6 
66.0 
9.95 
8.07 
0.47 
0.04 
0.00 
0.34 
0.00 
1.02 
19.19 
0.76 
18.10 
18.40 
-0.29 
0.13 
0.20 
25.61 
8.82 
15.06 
0.17 
1.56 
43.50 
0.00 
4.13 
39.37 
9.58 
0.00 
2.76 
6.82 
51.9 
9.15 
7.11 
1.96 
0.07 
0.00 
0.00 
37.0 
0.49 
17.28 
0.96 
12.02 
0.08 
3.19 
0.00 
1.03 
78.7 
10.50 
73.3 
349.2 
2439.1 
4143.2 
7497.5 
66.8 
10.06 
8.35 
0.32 
0.04 
0.00 
0.33 
0.00 
1.03 
21.11 
0.85 
19.43 
19.28 
0.15 
0.69 
0.14 
26.90 
9.16 
15.53 
0.73 
1.49 
46.32 
0.00 
3.94 
42.39 
10.02 
0.00 
2.89 
7.12 
52.8 
10.45 
8.19 
1.90 
0.35 
0.00 
0.00 
34.9 
0.58 
18.19 
0.96 
12.67 
0.14 
3.38 
0.00 
1.03 
85.8 
10.52 
76.0 
353.8 
2556.5 
4402.6 
8157.5 
69.5 
4.5% 
7.9% 
-8.8% 
14.0% 
-
-8.8% 
14.9% 
1.9% 
5.4% 
-4.3% 
6.4% 
6.9% 
83.4% 
-
-0.7% 
3.9% 
5.9% 
3.1% 
14.0% 
-0.1% 
4.8% 
-
-6.6% 
5.8% 
3.6% 
-
3.5% 
3.7% 
1.1% 
6.2% 
7.5% 
1.9% 
-
-
-
-0.4% 
3.2% 
3.0% 
-3.5% 
3.9% 
11.2% 
3.6% 
14.9% 
1.4% 
4.6% 
0.5% 
1.9% 
2.0% 
3.5% 
4.3% 
4.1% 
0.4% 
1.7% 
2.5% 
-7.7% 
-16.6% 
-
16.3% 
1.1 % 
0.9% 
3.4% 
2.8% 
3.4% 
3.7% 
12.5% 
-
11.3% 
2.2% 
1.7% 
2.5% 
-15.7% 
4.3% 
3.3% 
-
14.7% 
2.4% 
1.2% 
-
0.9% 
1.2% 
2.1% 
2.3% 
2.5% 
2.0% 
-10.1% 
-
-
0.1% 
-5.5% 
2.5% 
0.1% 
2.6% 
3.1% 
3.8% 
1.1% 
0.9% 
2.4% 
0.5% 
1.4% 
0.8% 
1.7% 
2.8% 
1.9% 
1.0% 
-1.9% 
-1.6% 
-9.4% 
-3.1% 
-
-10.6% 
-14.8% 
2.2% 
1.9% 
-34.5% 
3.2% 
0.4% 
-62.7% 
1585.4% 
69.9% 
0.8% 
-1.5% 
1.0% 
246.9% 
4.2% 
2.2% 
-
-9.0% 
3.6% 
5.0% 
-
8.1% 
3.8% 
-2.6% 
-8.6% 
-10.8% 
-2.8% 
326.9% 
-
-
13.4% 
7.6% 
2.4% 
-10.6% 
2.6% 
347.5% 
4.3% 
-14.8% 
2.2% 
-3.7% 
0.2% 
3.2% 
-2.3% 
0.6% 
2.0% 
-3.9% 
1.2% 
1.2% 
3.5% 
-32.2% 
-10.2% 
-
-3.3% 
7.1% 
0.2% 
10.0% ' 
11.2% 
7.3% 
4.8% 
-
433.7% 
-29.8% 
5.0% 
3.8% 
3.1% 
324.2% 
-4.4% 
6.5% 
-
-4.7% 
7.7% 
4.6% 
-
5.0% 
4.4% 
1.8% 
14.2% 
15.1% 
-3.0% 
402.1% 
-
-
-5.7% 
19.3% 
5.2% 
0.0% 
5.4% 
77.8% 
6.0% 
7.1% 
0.2% 
9.0% 
0.2% 
3.7% 
1.3% 
4.8% 
6.3% 
8.8% 
4.0% 
1.2% 
2.1% 
-11.4% 
-14.2% 
-
10.0% 
-0.4% 
1.0% 
4.0% 
-1.9% 
3.9% 
3.4% 
-
-
10.8% 
2.4% 
1.6% 
2.4% 
23.1% 
3.1% 
3.6% 
-
8.9% 
3.2% 
2.1% 
-
2.3% 
2.0% 
1.5% 
2.3% 
2.2% 
0.7% 
35.4% 
-
-
0.9% 
-1.1% 
2.8% 
-1.3% 
2.9% 
32.6% 
4.1% 
-0.4% 
1.0% 
2.4% 
0.4% 
1.9% 
0.5% 
2.0% 
3.1% 
2.0% 
1.4% 
(1) Includes nuclear, hydro and wind, net Imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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IRELAND : SUMMARY ENERGY BALANCE 
Mtoe  1985  1988  1990  1996  1997  1998  90/85  96/90  97/96  98/97  98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
2.86 
0.76 
0.00 
1.94 
0.00 
0.07 
0.00 
0.08 
5.32 
1.26 
4.06 
1.25 
2,81 
0.00 
0.00 
8.83 
2.58 
4.15 
1.95 
0.15 
12.09 
0.00 
1.18 
10.91 
3.19 
0.00 
0.51 
2.68 
43.2 
2.63 
0.82 
0.54 
1.27 
0.00 
0.00 
35.7 
0.53 
6.22 
1.77 
3.24 
0.29 
0.84 
0.00 
0.08 
26.1 
3.54 
27.4 
322.4 
2494.6 
Electricity Generated/Capita (kWh/inhabitant) 3414.1 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
7362.8 
60.1 
3.31 
1.53 
0.00 
1.63 
0.00 
0.07 
0.00 
0.08 
6.26 
2.29 
3.97 
1.38 
2.59 
0.00 
0.00 
9.52 
3.69 
4.05 
1.63 
0.16 
13.23 
0.00 
1.20 
12.02 
3.81 
0.00 
0.51 
3.30 
39.6 
2.82 
1.83 
0.25 
0.75 
0.00 
0.00 
36.6 
0.58 
6.71 
1.87 
3.43 
0.41 
0.92 
0.00 
0.08 
29.2 
3.53 
31.2 
304.9 
2697.6 
3745.9 
8273.3 
65.6 
3.50 
1.43 
0.00 
1.89 
0.00 
0.06 
0.00 
0.11 
7.08 
2.08 
5.00 
2.02 
2.99 
0.00 
0.00 
10.19 
3.53 
4.59 
1.89 
0.17 
14.51 
0.00 
0.98 
13.53 
3.82 
0.00 
0.52 
3.30 
43.4 
2.95 
1.78 
0.34 
0.84 
0.00 
0.00 
39.4 
0.66 
7.06 
1.56 
3.79 
0.57 
1.02 
0.00 
0.11 
29.8 
3.51 
35.9 
284.2 
2906.7 
4139.5 
8486.0 
69.4 
3.61 
1.26 
0.00 
2.17 
0.00 
0.06 
0.00 
0.12 
8.34 
1.78 
6.09 
2.18 
3.91 
0.48 
-0.01 
11.69 
3.00 
5.86 
2.65 
0.18 
19.18 
0.00 
1.00 
18.18 
4.41 
0.00 
0.53 
3.87 
49.7 
4.11 
2.15 
0.62 
1.33 
0.00 
0.01 
38.0 
0.60 
8.23 
0.93 
4.96 
0.87 
1.36 
0.00 
0.11 
34.9 
3.63 
52.2 
223.8 
3223.7 
5288.8 
9629.8 
70.4 
2.84 
0.74 
0.00 
1.91 
0.00 
0.06 
0.00 
0.14 
9.49 
1.95 
6.67 
2.92 
3.75 
0.87 
0.00 
12.25 
2.87 
6.42 
2.77 
0.20 
19.96 
0.00 
0.99 
18.97 
4.25 
0.00 
0.53 
3.72 
53.6 
4.27 
2.07 
0.79 
1.39 
0.00 
0.02 
38.2 
0.80 
8.68 
0.86 
5.34 
0.87 
1.44 
0.00 
0.17 
36.2 
3.66 
57.8 
212.0 
3346.7 
5452.0 
9894.0 
76.5 
2.48 
0.81 
0.00 
1.41 
0.00 
0.09 
0.00 
0.17 
10.63 
1.82 
7.40 
3.15 
4.25 
1.40 
0.01 
13.04 
2.85 
7.12 
2.80 
0.27 
21.15 
0.00 
1.36 
19.79 
4.40 
0.00 
0.53 
3.87 
54.8 
4.51 
2.04 
1.09 
1.35 
0.00 
0.03 
37.7 
0.72 
9.22 
0.86 
5.75 
0.96 
1.52 
0.00 
0.14 
38.4 
3.72 
64.7 
201.7 
3506.6 
5686.8 
0313.3 
80.5 
4.1% 
13.4% 
-
-0.5% 
-
-3.4% 
-
5.2% 
5.9% 
10.5% 
4.3% 
10.0% 
1.2% 
-
-
2.9% 
6.5% 
2.1% 
-0.5% 
1.6% 
3.7% 
-
-3.6% 
4.4% 
3.7% 
-
0.4% 
4.2% 
0.1% 
2.4% 
16.8% 
-8.8% 
-7.9% 
-
-
2.0% 
4.5% 
2.6% 
-2.4% 
3.2% 
14.9% 
4.0% 
-
5.2% 
2.7% 
-0.2% 
5.5% 
-2.5% 
3.1% 
3.9% 
2.9% 
2.9% 
0.6% 
-2.1% 
-
2.3% 
-
0.9% 
-
2.2% 
2.8% 
-2.6% 
3.3% 
1.3% 
4.6% 
-
-
2.3% 
-2.7% 
4.1% 
5.8% 
0.7% 
4.8% 
_ 
0.2% 
5.0% 
2.4% 
-
0.4% 
2.7% 
2.3% 
5.7% 
3.3% 
10.6% 
8.0% 
-
-
-0.6% 
-1.4% 
2.6% 
-8.3% 
4.6% 
7.2% 
4.9% 
-
0.8% 
2.7% 
0.6% 
6.5% 
-3.9% 
1.7% 
4.2% 
2.1% 
0.2% 
-21.3% 
-41.3% 
-
-12.1% 
_ 
-1.1% 
0.0% 
10.0% 
13.8% 
9.9% 
9.6% 
33.9% 
-4.0% 
79.0% 
-90.7% 
4.8% 
-4.6% 
9.5% 
4.5% 
12.4% 
4.1% 
_ 
-0.4% 
4.3% 
-3.5% 
-
-0.4% 
-3.9% 
7.8% 
3.9% 
-3.7% 
27.9% 
4.2% 
-
115.3% 
0.4% 
32.4% 
5.5% 
-6.9% 
7.7% 
0.1% 
5.3% 
0.0% 
50.5% 
3.7% 
1.0% 
10.6% 
-5.3% 
3.8% 
3.1% 
2.7% 
8.7% 
-12.8% 
9.9% 
_ 
-26.2% 
_ 
49.0% 
0.0% 
22.5% 
12.0% 
-6.7% 
10.9% 
8.2% 
13.1% 
61.3% 
-
6.5% 
-0.6% 
11.1% 
1.1% 
35.0% 
6.0% 
_ 
36.9% 
4.4% 
3.6% 
. 
0.0% 
4.1% 
2.3% 
5.5% 
-1.8% 
37.8% 
-2.5% 
-
38.5% 
-1.1% 
-9.3% 
6.3% 
-0.8% 
7.7% 
10.4% 
5.9% 
0.0% 
-20.2% 
5.9% 
1.6% 
11.9% 
-4.9% 
4.8% 
4.3% 
4.2% 
5.2% 
-4.2% 
-6.9% 
_ 
-3.6% 
_ 
5.7% 
_ 
5.5% 
5.2% 
-1.6% 
5.0% 
5.7% 
4.5% 
_ 
-
3.1% 
-2.7% 
5.6% 
5.0% 
5.9% 
4.8% 
_ 
4.1% 
4.9% 
1.8% 
-
0.3% 
2.0% 
3.0% 
5.4% 
1.7% 
15.8% 
6.1% 
. 
_ 
-0.5% 
1.2% 
3.4% 
-7.2% 
5.3% 
6.7% 
5.1% 
-
2.9% 
3.2% 
0.7% 
7.7% 
-4.2% 
2.4% 
4.0% 
2.5% 
1.9% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
2000 Annual Energy Review EUROPEAN UNION 
ITALY : SUMMARY ENERGY BALANCE 
Mtoe  1985 1988 1990  1996  1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
24.94 
0.33 
2.41 
11.54 
1.98 
3.53 
1.70 
3.44 
114.41 
14.77 
81.57 
75.20 
6.36 
16.04 
2.04 
136.05 
15.16 
81.01 
27.20 
12.69 
185.71 
7.02 
44.59 
134.10 
55.51 
1.15 
17.82 
36.54 
38.2 
30.07 
5.94 
16.20 
5.92 
1.70 
0.31 
38.4 
8.41 
96.51 
5.12 
52.58 
20.74 
14.93 
0.00 
3.13 
337.6 
56.59 
744.0 
182.9 
2404.0 
3281.4 
5964.8 
82.0 
27.43 
0.29 
4.86 
13.50 
0.00 
3.50 
1.84 
3.44 
120.25 
13.24 
84.81 
78.25 
6.56 
19.51 
2.69 
147.03 
13.92 
88.08 
33.57 
11.47 
203.52 
0.00 
43.54 
159.99 
55.62 
0.00 
17.94 
37.68 
41.8 
35.38 
6.68 
19.14 
7.41 
1.84 
0.31 
38.9 
10.14 
104.99 
3.86 
55.37 
25.59 
17.03 
0.00 
3.13 
367.4 
56.63 
819.3 
179.5 
2596.4 
3594.0 
6487.3 
80.1 
27.41 
0.34 
4.70 
14.03 
0.00 
2.72 
2.07 
3.55 
131.96 
13.79 
89.88 
84.28 
5.60 
25.31 
2.98 
154.79 
14.64 
89.81 
39.02 
11.32 
216.85 
0.00 
35.07 
181.78 
56.56 
0.00 
18.77 
37.79 
43.8 
39.77 
7.07 
21.53 
8.90 
1.87 
0.40 
39.3 
9.84 
110.62 
4.28 
54.69 
29.68 
18.41 
0.20 
3.35 
388.6 
56.72 
861.2 
179.7 
2729.1 
3823.3 
6850.6 
83.8 
31.63 
0.07 
5.52 
16.36 
0.00 
3.62 
2.52 
3.54 
134.45 
11.45 
89.36 
82.43 
6.93 
30.43 
3.21 
162.44 
11.28 
92.20 
46.07 
12.90 
244.38 
0.00 
47.10 
197.28 
68.18 
0.00 
19.95 
48.23 
40.9 
42.28 
4.89 
24.15 
10.60 
2.31 
0.33 
40.1 
13.51 
117.50 
3.72 
53.92 
35.57 
20.65 
0.21 
3.42 
399.1 
57.40 
916.6 
177.2 
2830.2 
4257.1 
6953.7 
81.6 
35.16 
0.03 
6.00 
15.78 
0.00 
3.59 
2.61 
7.16 
134.23 
10.64 
88.28 
88.08 
0.20 
31.98 
3.34 
168.05 
11.22 
92.66 
47.49 
16.69 
251.42 
0.00 
46.66 
204.76 
70.25 
0.00 
20.07 
50.19 
40.9 
43.47 
4.51 
23.26 
12.52 
2.40 
0.78 
40.5 
14.18 
121.43 
3.87 
54.42 
35.03 
21.31 
0.21 
6.58 
400.2 
57.51 
930.4 
180.6 
2922.1 
4371.5 
6958.2 
78.8 
34.58 
0.01 
5.67 
15.57 
0.00 
3.56 
2.80 
6.97 
140.37 
11.55 
90.43 
92.35 
-1.92 
34.89 
3.50 
172.58 
11.71 
92.91 
51.13 
16.84 
259.74 
0.00 
47.59 
212.15 
72.35 
0.00 
20.22 
52.13 
41.0 
44.62 
4.95 
21.93 
14.58 
2.59 
0.59 
40.9 
10.74 
123.74 
3.94 
54.50 
36.59 
21.90 
0.21 
6.59 
408.8 
57.59 
943.4 
182.9 
2996.8 
4510.3 
7098.3 
80.1 
1.9% 
0.3% 
14.3% 
4.0% 
-
-5.1% 
4.1% 
0.6% 
2.9% 
-1.4% 
2.0% 
2.3% 
-2.5% 
9.6% 
7.9% 
2.6% 
-0.7% 
2.1% 
7.5% 
-2.3% 
3.1% 
-
-4.7% 
6.3% 
0.4% 
-
1.0% 
0.7% 
2.8% 
5.8% 
3.6% 
5.8% 
8.5% 
2.0% 
5.2% 
0.5% 
3.2% 
2.8% 
-3.6% 
0.8% 
7.4% 
4.3% 
-
1.4% 
2.9% 
0.0% 
3.0% 
-0.3% 
2.6% 
3.1% 
2.8% 
0.4% 
2.4% 
-22.2% 
2.7% 
2.6% 
-
4.9% 
3.3% 
0.0% 
0.3% 
-3.1% 
-0.1% 
-0.4% 
3.6% 
3.1% 
1.3% 
0.8% 
-4.3% 
0.4% 
2.8% 
2.2% 
2.0% 
-
5.0% 
1.4% 
3.2% 
-
1.0% 
4.1% 
-1.1% 
1.0% 
-6.0% 
1.9% 
3.0% 
3.6% 
-3.1% 
0.3% 
5.4% 
1.0% 
-2.3% 
-0.2% 
3.1% 
1.9% 
1.0% 
0.3% 
0.4% 
0.2% 
1.0% 
-0.2% 
0.6% 
1.8% 
0.2% 
-0.4% 
11.2% 
-65.5% 
8.8% 
-3.6% 
-
-0.8% 
3.5% 
102.2% 
-0.2% 
-7.1% 
-1.2% 
6.9% 
-97.1% 
5.1% 
3.9% 
3.5% 
-0.6% 
0.5% 
3.1% 
29.5% 
2.9% 
-
-0.9% 
3.8% 
3.0% 
-
0.6% 
4.1% 
-0.1% 
2.8% 
-7.6% 
-3.7% 
18.0% 
3.8% 
136.6% 
1.0% 
5.0% 
3.3% 
3.9% 
0.9% 
-1.5% 
3.2% 
0.0% 
92.7% 
0.3% 
0.2% 
1.5% 
1.9% 
3.2% 
2.7% 
0.1% 
-3.5% 
-1.7% 
-76.5% 
-5.5% 
-1.3% 
-
-0.6% 
7.3% 
-2.6% 
4.6% 
8.6% 
2.4% 
4.8% 
-
9.1% 
4.9% 
2.7% 
4.4% 
0.3% 
7.7% 
0.8% 
3.3% 
-
2.0% 
3.6% 
3.0% 
-
0.8% 
3.9% 
0.3% 
2.7% 
9.6% 
-5.7% 
16.5% 
7.9% 
-24.8% 
0.9% 
-24.3% 
1.9% 
1.8% 
0.1% 
4.5% 
2.8% 
0.0% 
0.0% 
2.1% 
0.1% 
1.4% 
1.3% 
2.6% 
3.2% 
2.0% 
1.7% 
2.9% 
-39.5% 
2.4% 
1.3% 
-
3.4% 
3.8% 
8.8% 
0.8% 
-2.2% 
0.1% 
1.1% 
-
4.1% 
2.0% 
1.4% 
-2.8% 
0.4% 
3.4% 
5.1% 
2.3% 
-
3.9% 
2.0% 
3.1% 
-
0.9% 
4.1% 
-0.8% 
1.4% 
-4.4% 
0.2% 
6.4% 
4.1% 
5.0% 
0.5% 
1.1% 
1.4% 
-1.0% 
0.0% 
2.7% 
2.2% 
0.7% 
8.8% 
0.6% 
0.2% 
1.1% 
0.2% 
1.2% 
2.1% 
0.4% 
-0.6% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
2000 Annual Energy Review PART II  EUROPEAN UNION 
LUXEMBOURG : SUMMARY ENERGY BALANCE 
Mtoe  1985  1988  1990  1996  1997  1998  90/85  96/90  97/96  98/97  98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
0.05 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.04 
3.10 
1.42 
1.07 
0.00 
1.07 
0.30 
0.30 
3.13 
1.42 
1.06 
0.30 
0.35 
0.94 
0.00 
0.50 
0.44 
1.24 
0.00 
1.13 
0.11 
8.6 
0.15 
0.01 
0.00 
0.10 
0.00 
0.03 
25.2 
0.02 
2.97 
0.99 
1.02 
0.61 
0.33 
0.00 
0.02 
10.0 
0.37 
7.0 
448.1 
8548.5 
Electricity Generated/Capita (kWh/inhabitant) 2560.2 
C02 Emissions/Capita (kg of C02/inhabitant) 27328.4 
Import Dependency %  99.0 
0.05 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.04 
3.09 
1.10 
1.32 
0.00 
1.32 
0.35 
0.32 
3.16 
1.10 
1.34 
0.35 
0.37 
1.33 
0.00 
0.81 
0.52 
1.24 
0.00 
1.13 
0.11 
12.3 
0.17 
0.00 
0.02 
0.13 
0.00 
0.03 
25.9 
0.02 
2.99 
0.74 
1.30 
0.60 
0.34 
0.00 
0.02 
9.6 
0.37 
8.0 
395.8 
8466.8 
3572.9 
25825.4 
97.8 
0.05 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.04 
3.52 
1.13 
1.62 
0.00 
1.62 
0.43 
0.34 
3.55 
1.13 
1.61 
0.43 
0.38 
1.38 
0.00 
0.82 
0.56 
1.24 
0.00 
1.13 
0.11 
12.7 
0.20 
0.00 
0.01 
0.16 
0.00 
0.03 
24.6 
0.02 
3.32 
0.75 
1.58 
0.62 
0.35 
0.00 
0.02 
10.6 
0.38 
8.5 
419.7 
9300.5 
3610.7 
27814.0 
99.0 
0.04 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.03 
3.38 
0.49 
1.86 
0.00 
1.86 
0.61 
0.42 
3.40 
0.49 
1.84 
0.61 
0.46 
1.31 
0.00 
0.88 
0.43 
1.26 
0.00 
1.16 
0.10 
11.8 
0.12 
0.00 
0.00 
0.10 
0.00 
0.02 
32.0 
0.02 
3.24 
0.36 
1.82 
0.62 
0.42 
0.00 
0.02 
8.9 
0.42 
10.5 
323.8 
8184.2 
3144.7 
21369.8 
99.3 
0.05 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.04 
3.30 
0.31 
1.91 
0.00 
1.91 
0.63 
0.45 
3.35 
0.31 
1.92 
0.63 
0.49 
1.26 
0.00 
0.94 
0.32 
1.28 
0.00 
1.14 
0.14 
11.3 
0.10 
0.00 
0.00 
0.07 
0.00 
0.02 
28.7 
0.01 
3.23 
0.24 
1.91 
0.62 
0.44 
0.01 
0.02 
8.5 
0.42 
10.9 
306.5 
7960.2 
2992.3 
20073.3 
98.4 
0.05 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.04 
3.25 
0.11 
2.05 
0.00 
2.05 
0.63 
0.47 
3.27 
0.11 
2.01 
0.63 
0.52 
1.30 
0.00 
1.05 
0.25 
1.20 
0.00 
1.14 
0.06 
12.4 
0.06 
0.00 
0.00 
0.04 
0.00 
0.02 
33.0 
0.02 
3.18 
0.11 
1.99 
0.59 
0.46 
0.02 
0.02 
7.8 
0.43 
11.6 
282.8 
7662.8 
3057.2 
18366.3 
99.5 
-1.2% 
-
-
-
-
-2.2% 
-
-1.0% 
2.5% 
-4.5% 
8.6% 
-
8.6% 
7.2% 
2.0% 
2.5% 
-4.5% 
8.8% 
7.2% 
1.6% 
8.0% 
-
10.4% 
5.0% 
0.0% 
-
0.0% 
0.0% 
8.0% 
5.4% 
-
7.0% 
9.3% 
-
-1.5% 
-0.4% 
2.9% 
2.2% 
-5.4% 
9.0% 
0.2% 
1.7% 
-
-0.2% 
1.2% 
0.8% 
3.9% 
-1.3% 
1.7% 
7.1% 
0.4% 
0.0% 
-2.6% 
-
-
-
-
-2.1% 
-
-2.6% 
-0.7% 
-13.1% 
2.3% 
-
2.3% 
6.0% 
3.9% 
-0.7% 
-13.1% 
2.3% 
6.0% 
3.2% 
-0.9% 
-
1.1% 
-4.2% 
0.3% 
-
0.5% 
-1.4% 
-1.2% 
-8.3% 
-
-
-8.1% 
-
-5.7% 
4.5% 
-0.3% 
-0.4% 
-11.7% 
2.4% 
0.1% 
3.0% 
-
0.0% 
-2.9% 
1.4% 
3.7% 
-4.2% 
-2.1% 
-2.3% 
-4.3% 
0.1% 
17.3% 
-
-
-
. 
38.3% 
-
14.1% 
-2.4% 
-35.8% 
2.9% 
-
2.9% 
2.5% 
5.7% 
-1.5% 
-35.8% 
4.2% 
2.5% 
6.7% 
-3.6% 
-
7.0% 
-25.1% 
0.9% 
-
-2.0% 
33.7% 
-4.4% 
-16.5% 
-
-
-24.8% 
-
29.4% 
-10.3% 
-34.8% 
-0.2% 
-33.4% 
4.8% 
-1.1% 
4.4% 
-
0.0% 
-4.8% 
1.3% 
4.1% 
-5.3% 
-2.7% 
-4.8% 
-6.1% 
-0.9% 
7.6% 
_ 
-
-
. 
51.8% 
-
-0.4% 
-1.3% 
-65.9% 
7.1% 
-
7.1% 
1.0% 
4.4% 
-2.5% 
-65.9% 
4.8% 
1.0% 
4.7% 
3.5% 
_ 
12.6% 
-22.9% 
-5.9% 
. 
0.1% 
-56.3% 
10.0% 
-32.9% 
_ 
-
-44.7% 
-
4.4% 
14.9% 
20.1% 
-1.7% 
-55.1% 
4.1% 
-4.4% 
3.2% 
78.3% 
0.0% 
-7.3% 
1.3% 
5.7% 
-7.7% 
-3.7% 
2.2% 
-8.5% 
1.2% 
1.0% 
. 
_ 
_ 
_ 
8.0% 
_ 
-0.4% 
-1.0% 
-25.6% 
3.0% 
. 
3.0% 
5.0% 
4.2% 
-1.0% 
-25.6% 
2.8% 
5.0% 
3.8% 
-0.7% 
_ 
3.2% 
-9.6% 
-0.4% 
-
0.1% 
-7.5% 
-0.3% 
-12.9% 
_ 
-
-15.9% 
_ 
-0.6% 
3.7% 
-3.3% 
-0.5% 
-21.7% 
2.9% 
-0.7% 
3.2% 
-
0.0% 
-3.7% 
1.4% 
4.0% 
-4.8% 
-2.4% 
-2.1% 
-5.1% 
0.1% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis;calculated using common emission factors accross all countries in the world 
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Mtoe  1985  1988  1990  1996  1997  1998  90/85  96/90  97/96  98/97  98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
65.47 
0.07 
4.09 
59.52 
0.98 
0.00 
0.00 
0.81 
4.02 
6.60 
24.19 
38.30 
-14.12 
-27.21 
0.44 
61.54 
6.59 
20.40 
32.32 
2.23 
62.92 
3.90 
0.00 
59.02 
17.05 
0.51 
0.00 
16.54 
42.1 
12.85 
3.17 
0.69 
8.56 
0.00 
0.43 
39.5 
7.65 
42.58 
2.03 
12.07 
22.57 
5.28 
0.25 
0.38 
141.2 
14.49 
192.0 
320.6 
4246.8 
Electricity Generated/Capita (kWh/inhabitant) 4342.1 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
9741.5 
5.7 
55.58 
0.00 
4.25 
49.59 
0.92 
0.00 
0.00 
0.81 
20.31 
8.21 
30.72 
50.79 
-20.07 
-19.12 
0.50 
64.85 
8.18 
23.98 
30.45 
2.24 
69.60 
3.67 
0.02 
65.91 
17.49 
0.51 
0.02 
16.96 
45.4 
14.08 
4.98 
0.78 
7.89 
0.00 
0.43 
40.3 
8.76 
42.15 
1.71 
13.16 
20.74 
5.88 
0.27 
0.38 
148.6 
14.76 
204.2 
317.6 
4393.9 
4715.3 
10065.2 
26.9 
60.29 
0.00 
4.03 
54.61 
0.88 
0.01 
0.00 
0.76 
17.35 
9.48 
30.88 
47.96 
-17.08 
-23.80 
0.79 
66.78 
9.12 
24.41 
30.81 
2.44 
71.82 
3.50 
0.14 
68.18 
17.56 
0.51 
0.09 
16.96 
46.7 
14.53 
5.70 
0.70 
7.65 
0.00 
0.48 
40.3 
9.26 
42.98 
1.68 
13.19 
21.24 
6.32 
0.27 
0.28 
153.0 
14.95 
222.5 
300.1 
4466.7 
4803.8 
10233.6 
22.4 
73.72 
0.00 
3.14 
68.34 
1.04 
0.04 
0.00 
1.15 
14.02 
8.88 
35.12 
61.55 
-26.43 
-30.89 
0.91 
76.09 
9.11 
26.38 
37.46 
3.14 
85.31 
4.16 
0.52 
80.63 
20.40 
0.51 
0.34 
19.55 
47.7 
17.96 
5.94 
0.82 
10.32 
0.00 
0.88 
. 38.6 
7.68 
51.35 
1.39 
15.52 
25.06 
7.41 
1.70 
0.27 
177.7 
15.53 
254.7 
298.8 
4899.7 
5492.9 
11440.1 
16.0 
65.52 
0.00 
2.96 
60.59 
0.59 
0.05 
0.00 
1.33 
22.69 
10.38 
36.46 
60.74 
-24.28 
-25.25 
1.09 
74.78 
9.10 
27.28 
35.33 
3.06 
86.64 
2.41 
0.57 
83.67 
20.09 
0.45 
0.37 
19.27 
49.2 
17.76 
5.16 
0.68 
10.88 
0.00 
1.05 
40.5 
8.74 
49.08 
1.56 
15.86 
21.93 
7.70 
1.76 
0.28 
168.9 
15.61 
264.0 
283.3 
4790.2 
5550.3 
10818.9 
26.1 
62.68 
0.00 
2.68 
57.61 
0.94 
0.06 
0.00 
1.39 
23.46 
8.66 
36.48 
62.16 
-25.68 
-22.69 
1.02 
74.68 
9.24 
27.09 
34.95 
3.41 
91.10 
3.81 
0.75 
86.54 
20.16 
0.45 
0.40 
19.31 
51.6 
18.34 
5.42 
0.67 
11.16 
0.00 
1.10 
40.6 
8.45 
49.22 
1.47 
16.02 
21.48 
7.97 
1.98 
0.29 
169.4 
15.71 
273.7 
272.8 
4755.1 
5800.4 
10783.3 
27.0 
-1.6% 
-
-0.3% 
-1.7% 
-2.1% 
116.0% 
-
-1.4% 
34.0% 
7.5% 
5.0% 
4.6% 
3.9% 
-2.6% 
12.4% 
1.6% 
6.7% 
3.7% 
-1.0% 
1.8% 
2.7% 
-2.1% 
116.0% 
2.9% 
0.6% 
0.0% 
-
0.5% 
2.1% 
2.5% 
12.5% 
0.4% 
-2.2% 
-
2.3% 
0.4% 
3.9% 
0.2% 
-3.7% 
1.8% 
-1.2% 
3.7% 
1.3% 
-6.3% 
1.6% 
0.6% 
3.0% 
-1.3% 
1.0% 
2.0% 
1.0% 
31.3% 
3.4% 
-
-4.0% 
3.8% 
2.8% 
24.2% 
-
7.1% 
-3.5% 
-1.1% 
2.2% 
4.2% 
7.5% 
4.4% 
2.4% 
2.2% 
0.0% 
1.3% 
3.3% 
4.3% 
2.9% 
2.9% 
24.2% 
2.8% 
2.5% 
-0.2% 
24.6% 
2.4% 
0.4% 
3.6% 
0.7% 
2.6% 
5.1% 
-
10.4% 
-0.7% 
-3.1% 
3.0% 
-3.1% 
2.7% 
2.8% 
2.7% 
35.9% 
-0.3% 
2.5% 
0.6% 
2.3% 
-0.1% 
1.6% 
2.3% 
1.9% 
-5.4% 
-11.1% 
-
-5.8% 
-11.3% 
-43.1% 
9.7% 
-
16.0% 
61.8% 
17.0% 
3.8% 
-1.3% 
-8.1% 
-18.3% 
19.3% 
-1.7% 
-0.1% 
3.4% 
-5.7% 
-2.6% 
1.6% 
-42.1% 
9.7% 
3.8% 
-1.5% 
-11.1% 
10.1% 
-1.4% 
3.1% 
-1.1% 
-13.2% 
-16.8% 
5.4% 
-
19.5% 
4.9% 
13.8% 
-4.4% 
11.9% 
2.2% 
-12.5% 
3.9% 
3.7% 
4.6% 
-4.9% 
0.5% 
3.6% 
-5.2% 
-2.2% 
1.0% 
-5.4% 
63.0% 
-4.3% 
-
-9.4% 
-4.9% 
58.6% 
31.6% 
-
4.5% 
3.4% 
-16.6% 
0.1% 
2.3% 
5.8% 
-10.1% 
-6.5% 
-0.1% 
1.4% 
-0.7% 
-1.1% 
11.5% 
5.1% 
58.4% 
31.6% 
3.4% 
0.3% 
0.0% 
7.6% 
0.2% 
4.8% 
3.3% 
5.2% 
-2.3% 
2.6% 
-
4.8% 
0.2% 
-3.3% 
0.3% 
-5.4% 
1.0% 
-2.0% 
3.6% 
12.9% 
3.3% 
0.3% 
0.6% 
3.7% 
-3.7% 
-0.7% 
4.5% 
-0.3% 
3.4% 
0.5% 
-
-5.0% 
0.7% 
0.8% 
23.2% 
-
7.9% 
' 3.8% 
-1.1% 
2.1% 
3.3% 
5.2% 
-0.6% 
3.2% 
1.4% 
0.2% 
1.3% 
1.6% 
4.2% 
3.0% 
1.1% 
23.2% 
3.0% 
1.7% 
-1.6% 
20.4% 
1.6% 
1.3% 
3.0% 
-0.6% 
-0.7% 
4.8% 
-
10.8% 
0.1% 
-1.1% 
1.7% 
-1.6% 
2.5% 
0.1% 
2.9% 
28.3% 
0.8% 
1.3% 
0.6% 
2.6% 
-1.2% 
0.8% 
2.4% 
0.7% 
2.4% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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Mtoe  1985  1988  1990  1996  1997  1998  90/85  96/90  97/96  98/97  98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
3.20 
0.10 
0.00 
0.00 
0.00 
0.93 
0.00 
2.17 
9.64 
0.94 
8.51 
7.19 
1.31 
0.00 
0.19 
12.36 
0.66 
8.40 
0.00 
3.29 
19.10 
0.00 
10.85 
8.26 
6.01 
0.00 
3.06 
2.95 
36.3 
1.86 
0.22 
1.51 
0.02 
0.00 
0.11 
38.2 
1.01 
9.54 
0.43 
5.42 
0.09 
1.50 
0.03 
2.06 
25.1 
10.01 
41.6 
297.2 
1234.2 
Electricity Generated/Capita (kWh/inhabitant) 1908.3 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
2509.7 
75.2 
3.32 
0.09 
0.00 
0.00 
0.00 
1.05 
0.00 
2.18 
11.65 
1.80 
9.65 
8.60 
1.05 
0.00 
0.21 
14.78 
1.97 
9.38 
0.00 
3.43 
22.47 
0.00 
12.29 
10.19 
6.92 
0.00 
3.29 
3.63 
37.1 
2.26 
1.32 
0.81 
0.02 
0.00 
0.11 
38.7 
1.92 
10.60 
0.64 
5.99 
0.10 
1.79 
0.03 
2.06 
29.9 
9.97 
49.5 
298.5 
1482.5 
2255.7 
3001.8 
76.5 
2.77 
0.12 
0.00 
0.00 
0.00 
0.79 
0.00 
1.87 
15.16 
2.79 
12.37 
11.36 
1.01 
0.00 
0.00 
16.86 
2.58 
11.61 
0.00 
2.66 
28.50 
0.00 
9.30 
19.19 
7.39 
0.00 
3.34 
4.05 
44.0 
4.27 
2.03 
2.10 
0.02 
0.00 
0.11 
38.7 
2.10 
11.21 
0.62 
6.69 
0.10 
2.02 
0.03 
1.75 
39.1 
9.90 
54.3 
310.3 
1703.2 
2879.5 
3946.5 
86.8 
3.58 
0.00 
0.00 
0.00 
0.00 
1.27 
0.04 
2.27 
16.66 
3.39 
13.17 
12.12 
1.06 
0.00 
0.10 
19.98 
3.46 
12.84 
0.00 
3.67 
34.51 
0.00 
14.88 
19.64 
9.38 
0.00 
4.45 
4.93 
42.0 
4.29 
2.74 
1.33 
0.03 
0.04 
0.15 
39.4 
1.88 
14.19 
0.60 
8.73 
0.09 
2.60 
0.05 
2.12 
45.6 
9.93 
60.8 
328.5 
2012.8 
3476.6 
4597.2 
81.3 
3.60 
0.00 
0.00 
0.00 
0.00 
1.13 
0.04 
2.42 
18.44 
3.62 
14.46 
13.51 
0.96 
0.10 
0.25 
21.29 
3.49 
13.87 
0.09 
3.85 
34.20 
0.00 
13.21 
20.99 
9.47 
0.00 
4.47 
5.00 
41.2 
4.56 
2.84 
1.44 
0.08 
0.04 
0.15 
39.6 
2.05 
14.96 
0.49 
9.25 
0.13 
2.75 
0.07 
2.27 
47.9 
9.95 
63.1 
337.6 
2141.1 
3438.8 
4815.4 
84.6 
3.59 
0.00 
0.00 
0.00 
0.00 
1.12 
0.04 
2.42 
19.42 
3.20 
15.50 
13.84 
1.66 
0.70 
0.02 
22.82 
3.17 
15.33 
0.70 
3.61 
38.98 
0.00 
13.14 
25.84 
9.78 
0.00 
4.55 
5.24 
45.5 
5.38 
2.65 
2.11 
0.43 
0.04 
0.15 
41.3 
2.44 
15.64 
0.41 
9.64 
0.33 
2.91 
0.08 
2.27 
51.6 
9.97 
65.6 
347.8 
2288.8 
3910.0 
5175.2 
83.7 
-2.8% 
3.4% 
-
-
_ 
-3.2% 
-
-3.0% 
9.5% 
24.4% 
7.8% 
9.6% 
-5.2% 
-
-56.0% 
6.4% 
31.2% 
6.7% 
-
-4.2% 
8.3% 
-
-3.0% 
18.4% 
4.2% 
-
1.8% 
6.5% 
3.9% 
18.1% 
56.0% 
6.9% 
4.3% 
-
0.0% 
0.2% 
15.8% 
3.3% 
7.5% 
4.3% 
1.7% 
6.2% 
-2.8% 
-3.2% 
9.2% 
-0.2% 
5.5% 
0.9% 
6.7% 
8.6% 
9.5% 
2.9% 
4.3% 
-
-
_ 
_ 
8.3% 
53.6% 
3.3% 
1.6% 
3.3% 
1.1% 
1.1% 
0.8% 
-
76.3% 
2.9% 
5.0% 
1.7% 
-
5.5% 
3.2% 
-
8.1% 
0.4% 
4.1% 
. 
4.9% 
3.3% 
-0.8% 
0.1% 
5.2% 
-7.4% 
8.8% 
53.6% 
4.3% 
0.3% 
-1.8% 
4.0% 
-0.4% 
4.5% 
-2.1% 
4.3% 
10.3% 
3.2% 
2.6% 
0.1% 
1.9% 
1.0% 
2.8% 
3.2% 
2.6% 
-1.1% 
0.5% 
-
_ 
_ 
_ 
-11.1% 
6.6% 
6.9% 
10.7% 
6.9% 
9.8% 
11.5% 
-9.5% 
-
160.9% 
6.6% 
0.8% 
8.0% 
-
4.7% 
-0.9% 
_ 
-11.2% 
6.9% 
0.9% 
_ 
0.5% 
1.4% 
-1.8% 
6.4% 
3.8% 
8.9% 
137.8% 
6.6% 
3.5% 
0.5% 
9.1% 
5.4% 
-19.0% 
6.0% 
46.9% 
5.7% 
31.6% 
7.1% 
4.9% 
0.2% 
3.7% 
2.8% 
6.4% 
-1.1% 
4.7% 
4.0% 
-0.2% 
_ 
_ 
_ 
. 
-0.5% 
0.0% 
0.0% 
5.3% 
-11.6% 
7.1% 
2.5% 
73.2% 
602.6% 
-90.5% 
7.1% 
-9.2% 
10.5% 
704.4% 
-6.0% 
14.0% 
_ 
-0.5% 
23.1% 
3.3% 
_ 
1.8% 
4.7% 
10.3% 
17.9% 
-7.0% 
46.1% 
460.8% 
0.0% 
0.0% 
4.4% 
19.2% 
4.6% 
-15.2% 
4.1% 
145.7% 
6.0% 
19.5% 
0.0% 
7.7% 
0.2% 
4.0% 
3.0% 
6.9% 
13.7% 
7.5% 
-1.1% 
3.3% 
_ 
_ 
. 
4.5% 
39.1% 
3.3% 
3.1% 
1.7% 
2.9% 
2.5% 
6.4% 
_ 
28.4% 
3.9% 
2.6% 
3.5% 
_ 
3.9% 
4.0% 
_ 
4.4% 
3.8% 
3.6% 
_ 
3.9% 
3.3% 
0.4% 
2.9% 
3.4% 
0.0% 
47.3% 
39.1% 
3.7% 
0.8% 
1.9% 
4.2% 
-4.9% 
4.7% 
15.5% 
4.6% 
13.9% 
3.3% 
3.5% 
0.1% 
2.4% 
1.4% 
3.8% 
3.9% 
3.4% 
-0.5% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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SPAIN : SUMMARY ENERGY BALANCE 
Mtoe  1985  1988 1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydros Wind 
Geothermal 
Other renewable energy sources 
30.24 
13.94 
2.17 
0.23 
7.38 
2.69 
0.00 
3.84 
33.39 
11.20 
1.47 
0.81 
13.02 
3.04 
0.00 
3.84 
33.41 
11.68 
0.79 
1.27 
13.70 
2.19 
0.00 
3.77 
32.20 
10.00 
0.51 
0.43 
13.99 
3.42 
0.01 
3.84 
30.88 31.35 
9.89 
0.37 
0.16 
13.51 
3.05 
0.01 
3.88 
9.31 
0.52 
0.10 
14.42 
3.11 
0.01 
3.89 
2.0% 
-3.5% 
-18.2% 
40.9% 
13.2% 
-4.1% 
22.9% 
-0.4% 
-0.6% 
-2.6% 
-7.1% 
-16.7% 
0.4% 
7.8% 
18.1% 
0.3% 
-4.1% 
-1.1% 
-27.6% 
-61.8% 
-3.5% 
-10.9% 
0.0% 
1.2% 
1.5% 
-5.9% 
41.3% 
-37.1% 
6.7% 
1.9% 
0.0% 
0.0% 
-0.8% 
-2.8% 
-5.1% 
-27.0% 
0.6% 
4.5% 
13.3% 
0.4% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
46.37 
5.23 
39.10 
43.95 
-4.85 
2.14 
-0.09 
53.40 
5.30 
45.63 
49.88 
-4.25 
2.59 
-0.11 
59.85 
7.04 
49.16 
53.25 
-4.09 
3.69 
-0.04 
73.85 
7.78 
57.66 
54.70 
2.97 
8.31 
0.09 
80.23 
7.04 
61.91 
56.37 
5.54 
11.54 
-0.26 
87.21 
8.79 
66.07 
59.85 
6.22 
12.06 
0.29 
5.2% 
6.1% 
4.7% 
3.9% 
-3.4% 
11.5% 
-17.1% 
3.6% 
1.7% 
2.7% 
0.4% 
14.5% 
8.6% 
-9.5% 
7.4% 
3.1% 
86.7% 
38.8% 
24.8% 
6.7% 
6.2% 
12.3% 
4.5% 16.0% 
4.8% 
2.8% 
3.8% 
1.5% 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
73.91 83.28 89.08 100.91 106.12 110.67 
19.48 15.72 
38.27 44.41 
2.35 3.35 
13.81 19.79 
18.94 
45.54 
4.97 
19.63 
16.37 
54.54 
8.64 
21.35 
18.52 17.77 
56.10 59.58 
11.31 11.61 
20.19 21.71 
3.8% 
-0.6% 
3.5% 
16.1% 
7.3% 
2.1% 
-2.4% 
3.1% 
9.7% 
1.4% 
5.2% 
13.1% 
2.9% 
30.8% 
-5.4% 
4.3% 
-4.0% 
6.2% 
2.7% 
7.5% 
2.7% 
-0.8% 
3.4% 
11.2% 
1.3% 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
127.34 139.68 
28.04 50.46 
33.03 36.36 
66.27 52.86 
151.71 
54.26 
26.18 
71.28 
173.73 
56.32 
40.87 
76.55 
190.22 195.84 
55.29 58.98 
36.71 37.95 
98.22 98.91 
3.6% 
14.1% 
-4.5% 
1.5% 
2.3% 9.5% 
0.6% -1.8% 
7.7% -10.2% 
1.2% 28.3% 
3.0% 
6.7% 
3.4% 
0.7% 
3.2% 
1.0% 
4.7% 
4.2% 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
39.61 
5.55 
14.53 
19.53 
42.79 
7.47 
15.32 
20.00 
43.42 
6.97 
16.24 
20.21 
46.92 
7.09 
17.10 
22.73 
48.59 
7.25 
17.15 
24.19 
50.01 
7.30 
17.47 
25.24 
1.9% 
4.7% 
2.2% 
0.7% 
1.3% 
0.3% 
0.9% 
2.0% 
3.6% 
2.3% 
0.3% 
6.4% 
2.9% 
0.7% 
1.9% 
4.3% 
1.8% 
0.6% 
0.9% 
2.8% 
Average Load Factor in '  36.7  37.2  39.9  42.3  44.7  44.7  1.7%  1.C  5.7%  0.0°/  1.4% 
Fuel Inputs for Thermal Power Generation 15.65 12.79 16.51 17.53 21.62 20.97  1.1" 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
12.86 
1.97 
0.76 
0.00 
0.06 
36.4 
10.44 
1.87 
0.43 
0.00 
0.06 
35.5 
13.76 
2.17 
0.49 
0.00 
0.09 
37.1 
13.11 
2.72 
1.13 
0.00 
0.56 
. 37.6 
15.26 
2.72 
3.05 
0.00 
0.59 
39.1 
14.65 
3.28 
2.44 
0.00 
0.59 
40.6 
1.4% 
1.9% 
-8.5% 
-
9.5% 
0.4% 
1.0% 23.4% 
-0.8% 16.4% 
3.8% 0.0% 
15.1% 169.6% 
34.8% 5.9% 
0.2% 4.0% 
-3.0% 
-4.0% 
20.7% 
-20.1% 
0.0% 
3.9% 
3.0% 
0.8% 
5.3% 
22.3% 
26.0% 
1.1% 
Non-Energy Uses  4.87  5.94  5.85  6.69  7.87  9.17  3.7%  2.3% 17.7% 16.5% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
47.52 
4.25 
28.10 
2.55 
8.84 
0.00 
3.78 
53.47 
3.45 
32.67 
3.75 
9.82 
0.00 
3.78 
56.53 
3.52 
33.60 
4.90 
10.82 
0.00 
3.68 
65.19 
1.97 
39.92 
7.29 
12.66 
0.07 
3.28 
67.69 
2.03 
40.47 
8.16 
13.67 
0.07 
3.29 
71.23 
1.81 
42.64 
9.13 
14.27 
0.08 
3.29 
3.5% 
-3.7% 
3.6% 
13.9% 
4.1% 
22.9% 
-0.5% 
2.4% 
-9.2% 
2.9% 
6.8% 
2.7% 
76.5% 
-1.9% 
3.8% 
2.6% 
1.4% 
11.9% 
8.0% 
1.3% 
0.4% 
5.2% 
-10.4% 
5.4% 
12.0% 
4.4% 
2.7% 
0.0% 
2.9% 
-8.0% 
3.0% 
8.1% 
3.5% 
53.9% 
-1.4% 
C02 Emissions in Mt of C02 (2)  177.4  181.4  202.0  222.2 239.0 244.7  2.6%  1.6%  2.4%  2.4% 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 3314.4 
C02 Emissions/Capita (kg of C02/inhabitant) 4617.9 
Import Dependency % 
38.42 
313.3 
235.9 
1923.8 
3314.4 
4617.9 
60.6 
38.72 
366.9 
226.9 
2150.9 
3605.1 
4685.9 
61.8 
38.85 
398.2 
223.7 
2292.9 
3905.0 
5199.4 
64.4 
39.27 
435.3 
231.8 
2569.5 
4424.1 
5659.1 
70.0 
39.32 
450.1 
235.8 
2698.5 
4837.2 
6079.0 
71.8 
39.37 
467.2 
236.9 
2811.0 
4974.2 
6215.9 
74.8 
0.2% 
4.9% 
-1.1% 
3.6% 
3.3% 
2.4% 
1.2% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis;calculated using common emission factors accross all countries in the world 
0.2% 
1.5% 
0.6% 
1.9% 
2.1% 
1.4% 
1.4% 
0.1% 
3.4% 
1.7% 
5.0% 
9.3% 
7.4% 
2.5% 
0.1% 
3.8% 
0.5% 
4.2% 
2.8% 
2.3% 
4.2% 
0.2% 
2.0% 
0.7% 
2.6% 
3.1% 
2.3% 
1.9% 
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Mtoe  1985  1988  1990 1996 1997 1998 90/85 96/90 97/96 98/97 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
26.73 
0.10 
0.01 
0.00 
15.26 
6.11 
0.00 
5.26 
20.03 
3.08 
17.01 
14.06 
2.95 
0.07 
-0.13 
46.94 
2.80 
17.58 
0.07 
26.49 
137.13 
58.55 
71.59 
6.98 
33.18 
9.46 
15.70 
8.02 
47.2 
2.93 
0.89 
1.15 
0.13 
0.00 
0.76 
20.5 
1.51 
31.16 
1.14 
13.13 
0.33 
9.77 
2.51 
4.28 
58.0 
8.35 
161.5 
290.6 
5621.6 
Electricity Generated/Capita (kWh/inhabitant)16421.4 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
6941.4 
42.2 
29.51 
0.15 
0.00 
0.00 
18.09 
6.01 
0.00 
5.26 
18.39 
2.48 
15.81 
14.65 
1.16 
0.32 
-0.22 
49.11 
2.88 
16.79 
0.32 
29.13 
146.21 
69.41 
70.47 
6.33 
33.17 
9.70 
16.12 
7.35 
50.3 
2.31 
0.91 
0.48 
0.16 
0.00 
0.76 
23.5 
1.90 
31.42 
1.18 
13.15 
0.47 
10.32 
2.02 
4.28 
55.3 
8.44 
174.3 
281.8 
5821.5 
17331.0 
6553.2 
36.9 
29.61 
0.27 
0.00 
0.00 
17.76 
6.23 
0.00 
5.33 
17.82 
2.33 
15.11 
16.93 
-1.82 
0.53 
-0.15 
46.94 
2.73 
14.50 
0.53 
29.18 
146.48 
68.17 
73.03 
5.28 
34.19 
9.97 
16.34 
7.88 
48.9 
1.78 
0.63 
0.23 
0.25 
0.00 
0.67 
25.5 
1.87 
30.43 
1.23 
12.00 
0.59 
10.35 
1.71 
4.57 
50.6 
8.56 
180.8 
259.6 
5484.8 
17114.7 
5916.7 
37.4 
31.26 
0.36 
0.00 
0.00 
19.16 
4.46 
0.00 
7.27 
21.09 
2.38 
17.46 
18.99 
-1.53 
0.73 
0.53 
51.73 
3.14 
16.44 
0.73 
31.42 
140.61 
74.26 
51.91 
14.44 
34.16 
10.06 
16.31 
7.80 
47.0 
4.36 
0.96 
1.38 
0.42 
0.00 
1.59 
28.5 
2.06 
34.12 
1.16 
12.68 
0.65 
10.83 
3.90 
4.89 
58.3 
8.84 
187.5 
276.0 
5851.3 
15904.0 
6593.9 
39.9 
31.73 
0.28 
0.00 
0.00 
18.04 
5.95 
0.00 
7.46 
19.98 
2.48 
17.01 
20.10 
-3.09 
0.72 
-0.23 
50.35 
2.64 
15.77 
0.72 
31.22 
149.34 
69.92 
69.25 
10.18 
34.54 
10.08 
16.58 
7.87 
49.4 
3.13 
0.61 
0.61 
0.45 
0.00 
1.47 
27.9 
2.35 
33.44 
1.13 
12.26 
0.65 
10.56 
3.64 
5.19 
52.2 
8.85 
190.8 
263.9 
5691.4 
16882.0 
5901.4 
38.7 
30.23 
0.33 
0.00 
0.00 
16.17 
6.42 
0.00 
7.32 
20.01 
2.26 
17.96 
19.85 
-1.89 
0.71 
-0.92 
48.14 
2.69 
15.75 
0.71 
28.98 
158.25 
73.57 
74.68 
10.00 
33.03 
10.08 
16.43 
6.51 
54.7 
3.09 
0.65 
0.63 
0.47 
0.00 
1.34 
27.8 
2.28 
33.61 
1.07 
12.29 
0.62 
10.62 
3.71 
5.30 
52.5 
8.85 
196.3 
245.2 
5439.0 
17879.0 
5932.4 
40.3 
2.1% 
21.8% 
-17.8% 
-
3.1% 
0.4% 
-
0.3% 
-2.3% 
-5.4% 
-2.3% 
3.8% 
-
47.8% 
3.2% 
0.0% 
-0.5% 
-3.8% 
47.8% 
2.0% 
1.3% 
3.1% 
0.4% 
-5.4% 
0.6% 
1.1% 
0.8% 
-0.4% 
0.7% 
-9.5% 
-6.6% 
-27.8% 
14.9% 
-
-2.5% 
4.5% 
4.4% 
-0.5% 
1.5% 
-1.8% 
11.9% 
1.2% 
-7.4% 
1.3% 
-2.7% 
0.5% 
2.3% 
-2.2% 
-0.5% 
0.8% 
-3.1% 
-2.4% 
0.9% 
5.2% 
-
-
1.3% 
-5.4% 
-
5.3% 
2.9% 
0.3% 
2.4% 
1.9% 
-2.9% 
5.5% 
-
1.6% 
2.3% 
2.1% 
5.5% 
1.2% 
-0.7% 
1.4% 
-5.5% 
18.2% 
0.0% 
0.1% 
0.0% 
-0.2% 
-0.7% 
16.1% 
7.3% 
35.2% 
9.1% 
-
15.4% 
1.9% 
1.7% 
1.9% 
-0.9% 
0.9% 
1.7% 
0.8% 
14.8% 
1.1% 
2.4% 
0.5% 
0.6% 
1.0% 
1.1% 
-1.2% 
1.8% 
1.1% 
1.5% 
-24.3% 
-
-
-5.9% 
33.4% 
-
2.6% 
-5.3% 
4.3% 
-2.6% 
5.9% 
102.3% 
-1.3% 
-
-2.7% 
-15.9% 
-4.1% 
-1.3% 
-0.6% 
6.2% 
-5.9% 
33.4% 
-29.5% 
1.1% 
0.3% 
1.7% 
0.9% 
5.0% 
-28.1% 
-37.0% 
-56.0% 
5.5% 
-
-7.3% 
-2.0% 
13.8% 
-2.0% 
-2.5% 
-3.3% 
0.9% 
-2.6% 
-6.7% 
6.2% 
-10.5% 
0.1% 
1.8% 
-4.4% 
-2.7% 
6.1% 
-10.5% 
-3.1% 
-4.7% 
20.8% 
. 
-
-10.4% 
7.8% 
-
-2.0% 
0.2% 
-8.7% 
5.5% 
-1.3% 
-38.7% 
-0.9% 
295.0% 
-4.4% 
2.0% 
-0.1% 
-0.9% 
-7.2% 
6.0% 
5.2% 
7.8% 
-1.8% 
-4.4% 
0.0% 
-0.9% 
-17.3% 
10.8% 
-1.5% 
6.4% 
4.0% 
4.6% 
-
-8.7% 
-0.3% 
-2.9% 
0.5% 
-5.7% 
0.3% 
-5.7% 
0.6% 
1.9% 
2.1% 
0.6% 
0.1% 
2.9% 
-7.1% 
-4.4% 
5.9% 
0.5% 
4.1% 
0.3% 
2.7% 
-
-
-1.2% 
0.4% 
-
4.0% 
1.5% 
-0.4% 
2.2% 
2.0% 
0.5% 
3.8% 
25.2% 
0.3% 
-0.2% 
1.0% 
3.8% 
-0.1% 
1.0% 
1.0% 
0.3% 
8.3% 
-0.4% 
0.1% 
0.1% 
-2.4% 
1.4% 
7.1% 
0.3% 
13.7% 
8.1% 
-
9.0% 
1.1% 
2.5% 
1.3% 
-1.7% 
0.3% 
0.6% 
0.3% 
10.2% 
1.9% 
0.5% 
0.4% 
1.0% 
-0.7% 
-0.1% 
0.5% 
0.0% 
0.9% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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Mtoe  1985  1988  1990  1996  1997  1998  90/85  96/90  97/96  98/97  98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
ON products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind (including pumping) 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro S wind 
Thermal 
Average Load Factor in % 
Fuel Inputs forThermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
C02 Emissions in Mt of C02 (2) 
Indicators 
Population (Million) 
GDP (bil. EUR 1990) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (Kgoe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant] 
C02 Emissions/Capita (kg of C02/inhabitant) 
Import Dependency % 
236.57 
54.74 
129.20 
35.72 
15.98 
0.35 
0.00 
0.58 
-31.65 
6.59 
-49.62 
-47.91 
-1.71 
11.39 
0.00 
203.70 
62.77 
77.38 
46.64 
16.91 
298.04 
61.08 
6.93 
230.03 
67.43 
7.07 
4.19 
56.17 
50.5 
54.33 
42.13 
10.72 
1.20 
0.00 
0.29 
36.4 
12.14 
127.20 
15.99 
51.17 
38.92 
20.81 
0.01 
0.29 
544.2 
56.69 
650.6 
313.1 
3593.5 
5257.7 
9600.1 
-15.4 
234.12 
60.51 
118.44 
37.85 
16.34 
0.40 
0.00 
0.58 
-20.39 
7.90 
-38.33 
-29.43 
-8.90 
8.93 
1.10 
210.88 
66.93 
79.32 
46.21 
18.42 
308.08 
63.44 
6.97 
237.67 
69.63 
7.69 
4.16 
57.78 
50.5 
53.72 
46.40 
6.11 
0.92 
0.00 
0.29 
38.0 
13.22 
136.25 
14.89 
56.46 
41.35 
22.82 
0.44 
0.29 
563.0 
57.16 
743.9 
283.5 
3689.4 
5389.9 
9849.7 
-9.6 
203.80 
53.11 
92.12 
40.92 
16.57 
0.44 
0.00 
0.64 
7.34 
9.12 
-8.99 
-3.11 
-5.88 
6.18 
1.03 
210.86 
63.31 
81.66 
47.20 
18.68 
318.92 
65.74 
7.06 
246.12 
73.02 
11.35 
4.18 
57.49 
49.9 
57.12 
47.58 
7.59 
1.57 
0.00 
0.38 
37.1 
12.26 
136.37 
12.04 
58.78 
41.17 
23.60 
0.45 
0.34 
566.9 
57.56 
763.1 
276.3 
3663.2 
5540.5 
9849.1 
3.4 
262.42 
30.09 
132.44 
75.84 
22.18 
0.33 
0.00 
1.53 
-33.21 
11.75 
-46.76 
-31.96 
-14.79 
0.36 
1.43 
228.11 
44.23 
82.49 
75.92 
25.47 
347.32 
94.65 
5.40 
247.27 
73.37 
12.92 
4.48 
55.97 
54.0 
50.51 
31.13 
3.46 
15.10 
0.00 
0.81 
42.1 
12.36 
151.10 
8.37 
62.01 
53.65 
26.28 
0.00 
0.80 
551.2 
58.70 
831.9 
274.2 
3885.7 
5916.6 
9390.0 
-14.4 
262.39 
29.43 
130.40 
77.26 
23.25 
0.41 
0.00 
1.64 
-33.97 
12.83 
-47.63 
-29.44 
-18.19 
-0.59 
1.43 
222.74 
39.82 
80.01 
76.18 
26.73 
345.32 
98.13 
6.28 
240.91 
72.79 
12.95 
4.60 
55.24 
54.2 
48.92 
27.07 
1.75 
19.17 
0.00 
0.93 
42.3 
12.05 
147.58 
8.03 
61.38 
50.79 
26.59 
0.00 
0.80 
528.3 
58.91 
861.1 
258.7 
3781.4 
5862.2 
8968.2 
-15.1 
269.92 
26.02 
134.68 
81.13 
25.83 
0.53 
0.00 
1.74 
-36.35 
14.45 
-50.24 
-37.21 
-13.04 
-1.63 
1.07 
230.49 
41.24 
80.75 
79.34 
29.17 
358.18 
100.12 
7.73 
250.33 
72.85 
12.60 
4.59 
55.66 
56.1 
52.55 
30.00 
1.26 
20.27 
0.00 
1.02 
41.0 
12.14 
148.89 
7.39 
61.62 
52.03 
27.14 
0.00 
0.72 
542.8 
59.13 
880.9 
261.7 
3898.2 
6057.8 
9180.4 
-15.6 
-2.9% 
-0.6% 
-6.5% 
2.8% 
0.7% 
4.4% 
0.0% 
2.2% 
_ 
6.7% 
-28.9% 
-42.1% 
28.0% 
-11.5% 
-
0.7% 
0.2% 
1.1% 
0.2% 
2.0% 
1.4% 
1.5% 
0.4% 
1.4% 
1.6% 
9.9% 
0.0% 
0.5% 
-0.2% 
1.0% 
2.5% 
-6.7% 
5.5% 
-
5.7% 
0.4% 
0.2% 
1.4% 
-5.5% 
2.8% 
1.1% 
2.5% 
104.0% 
2.8% 
0.8% 
0.3% 
3.2% 
-2.5% 
0.4% 
1.1% 
0.5% 
-
4.3% 
-9.0% 
6.2% 
10.8% 
5.0% 
-4.5% 
11.2% 
15.5% 
_ 
4.3% 
31.6% 
47.5% 
16.6% 
-37.8% 
5.7% 
1.3% 
-5.8% 
0.2% 
8.2% 
5.3% 
1.4% 
6.3% 
-4.4% 
0.1% 
0.1% 
2.2% 
1.2% 
-0.4% 
1.4% 
-2.0% 
-6.8% 
-12.3% 
45.9% 
-
13.5% 
2.2% 
0.1% 
1.7% 
-5.9% 
0.9% 
4.5% 
1.8% 
-65.1% 
15.5% 
-0.5% 
0.3% 
1.4% 
-0.1% 
1.0% 
1.1% 
-0.8% 
-
0.0% 
-2.2% 
-1.5% 
1.9% 
4.8% 
24.6% 
0.0% 
7.7% 
2.3% 
9.2% 
1.9% 
-7.9% 
22.9% 
-
-0.6% 
-2.4% 
-10.0% 
-3.0% 
0.3% 
4.9% 
-0.6% 
3.7% 
16.2% 
-2.6% 
-0.8% 
0.2% 
2.7% 
-1.3% 
0.2% 
-3.1% 
-13.1% 
-49.4% 
27.0% 
-
14.4% 
0.6% 
-2.5% 
-2.3% 
-4.0% 
-1.0% 
-5.3% 
1.2% 
0.0% 
0.3% 
-4.2% 
0.3% 
3.5% 
-5.7% 
-2.7% 
-0.9% 
-4.5% 
4.6% 
2.9% 
-11.6% 
3.3% 
5.0% 
11.1% 
27.5% 
-2.9% 
5.6% 
7.0% 
12.6% 
5.5% 
26.4% 
-28.3% 
176.4% 
-24.8% 
3.5% 
3.6% 
0.9% 
4.1% 
9.1% 
3.7% 
2.0% 
23.2% 
3.9% 
0.1% 
-2.7% 
-0.3% 
0.8% 
3.6% 
7.4% 
10.8% 
-28.3% 
5.7% 
-
10.0% 
-3.3% 
0.8% 
0.9% 
-8.0% 
0.4% 
2.4% 
2.1% 
-2.9% 
-10.0% 
2.8% 
0.4% 
2.3% 
1.2% 
3.1% 
3.3% 
2.4% 
3.4% 
3.6% 
-8.5% 
4.9% 
8.9% 
5.7% 
2.3% 
7.9% 
13.2% 
• 
5.9% 
24.0% 
36.4% 
10.5% 
-
0.5% 
1.1% 
-5.2% 
-0.1% 
6.7% 
5.7% 
1.5% 
5.4% 
1.1% 
0.2% 
0.0% 
1.3% 
1.2% 
-0.4% 
1.5% 
-1.0% 
-5.6% 
-20.1% 
37.7% 
-
13.2% 
1.3% 
-0.1% 
1.1% 
-5.9% 
0.6% 
3.0% 
1.8% 
-54.7% 
10.0% 
-0.5% 
0.3% 
1.8% 
-0.7% 
0.8% 
1.1% 
-0.9% 
-
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world 
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THE ENLARGMENT PROCESS 
A new challenge for the European Union at the beginning of the new 
Millennium... 
With the new millennium the European Union is preparing for the 
biggest expansion in its history. On the basis of shared ideals and 
agreed common rules of political, economic and social behaviour 
the current Member States and candidate countries will be able to 
choose to join together in a wider Union. The countries of Central 
and Eastern Europe, Malta, Cyprus and Turkey have already shown 
their determination and their capacity for change. Their 
economies are increasingly integrated with that of the Union and 
huge efforts are being made by Parliaments, governments, and 
the public and private sectors to prepare for EU membership. The 
Commission is aware that there are two potentially conflicting 
objectives in the enlargement process: speed and quality. Speed 
is needed because there is a window of opportunity for enhanced 
momentum in the preparations for enlargement, in accordance 
with the expectations of the candidate countries. Quality is vital 
because the EU does not want partial membership, but rather 
new members exercising full rights and responsibilities. 
Abandoning this principle would create severe internal tensions, 
hamper the EU's efficiency and damage public confidence. 
Thirteen countries are candidates for adhesion: ten countries belong-
ing to Central and Eastern Europe... 
Ten countries belonging to Central and Eastern Europe are 
engaged in the enlargement process: Bulgaria, Czech Republic, 
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and 
Slovenia. Enormous changes have taken place in the political and 
economic situations of these candidate countries in the last 
decade. Governments,and the population at large, have taken dif-
ficult and courageous decisions to give up the old certainties in 
favour of liberalisation and open markets in the belief that the sac-
rifices which are being made in the short term represent a long-
term investment in a better future. The structural reforms which 
are being made constitute a very real preparation for accession 
but are not sufficient in themselves to guarantee that these coun-
1 This chapter is largely based on two documents: The report on "Progress towards accession by each of the candidate countries" published by the 
Commission and the briefing paper "Energy policy and the enlargement of the European Union" published by the European Parliament. 
Readers interested in enlargement questions will find complete information on the two following internet sites: http://europa.eu.int/comm/enlarge-
ment/index.htm and http://www.europarl.eu.int/enlargement 
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tries will be able to function as Member States in the early years of 
this century. Therefore the EU has been actively involved in help-
ing these candidates to undertake a more focused preparation 
through the enhanced pre-accession strategy decided by the 
Luxembourg European Council in December 1997. The pre-acces-
sion strategy consists of a combination of priority setting coupled 
with financial assistance, and preparation of the negotiations 
through screening. It helps the candidate countries to prepare for 
their future membership by aligning with the Union's acquis com-
munautaire before accession. It centres on the Accession 
Partnerships, the Europe Agreements and participation of the 
countries of Central and Eastern Europe in Community pro-
grammes and agencies. 
Cyprus and Malta, on the basis of Association Agreements... 
Relations with Cyprus and Malta are both based on Association 
Agreements but have followed slightly different paths in recent 
years. The Luxembourg European Council decided a specific pre-
accession strategy for Cyprus in 1997. In order to take the pre-
accession strategy further the Commission has decided to pro-
pose an Accession Partnership for Cyprus and has asked the 
authorities to draw up a National Programme for the adoption of 
the acquis communautaire. Following the reactivation of Malta's 
application for EU membership the Council invited the 
Commission to make proposals for a pre-accession strategy for 
Malta and give the green light to begin screening in 1999. In June 
1999 the Council agreed to extend the current multilateral politi-
cal dialogue with the countries of central and Eastern Europe and 
Cyprus to Malta. As for Cyprus, the Commission has decided to 
propose an Accession Partnership for Malta and has asked the 
Maltese authorities to prepare a National Programme for the 
adoption of the acquis. 
and Turkey, which benefited from a specific European strategy 
The last candidate for adhesion is Turkey. In Luxembourg in 1997 
the European Council indicated that it wished to bring Turkey into 
the enlargement process and the Council Presidency in the first 
half of 1999 made serious efforts to take this process forward. The 
EU has developed a specific European strategy for Turkey and in 
October 1998 the Commission put forward two proposals, which 
are now before the European Parliament, designed to support this 
strategy with a financial envelope of _ 50 million a year. Turkey 
has expressed the wish to be a candidate country and should be 
considered as such. To date the pre-accession strategy for Turkey 
has been more narrowly focused than for the other candidate 
countries. In particular the financial support from the EU, which 
could have underpinned the process of alignment, has been limit-
ed. To encourage in-depth reforms, it is now time to take a step 
Main items 
The most significant political and economic challenge facing 
the European Union over the next decade is perhaps that 
related to the process of enlargement. Numerous countries, 
mainly in central and Eastern Europe, are seeking to trans-
form their future prospects by securing accession to what is 
already the largest economic and trading bloc in the world. If 
all thirteen applicants were eventually to be accepted into 
membership, then the EU's existing population would - on 
the basis of the current data - rise by some 45%, its'energy 
consumption by some 24% but its GDP by only 6%. The eco-
nomic challenges are thus considerable, but not insurmoun-
table, and huge new internal market opportunities would be 
provided. But, for accession to be successful, a wide range of 
adjustments will be required by the prospective new 
Member States. These include market, financial and juridical 
reforms; as well as fundamental changes in broader econo-
mic and social structures. The European Council and 
Commission are at present engaged in negotiations with 
these countries. These are intended to establish the frame-
works necessary for the detailed elaboration of the accession 
process; and to explore the scope of (and willingness to 
accept) the progressive alignment of very many sectoral and 
macroeconomic policies. In turn these will influence the ulti-
mate decisions on accession of each of the applicants. 
forward and to further develop the strategy with regard to Turkey. 
While retaining specific features linked to the current situation of 
the country it can in future be aligned more closely with the strat-
egy followed with the other candidate countries. 
Negotiations formally opened with six candidates in March 1998... 
Accession negotiations were formally opened on 31 March 1998 
with Hungary, Poland, Czech Republic, Estonia, Slovenia and 
Cyprus. The orientations for the negotiations were set out by the 
European Council in Luxembourg. The decision to enter into 
negotiations with these countries does not imply that they will be 
concluded at the same time. Each of the applicant countries will 
proceed at its own pace, depending upon its degree of prepared-
ness. The principle is that each candidate is assessed on its own 
merits and will join when it is able to meet the obligations of 
membership. 
The negotiations are conducted in bilateral accession conferences 
between the Member States and each of the applicants, on the 
iX 
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basis of 31 chapters covering all areas of the acquis communau-
taire. They started on 10 November 1998 at Ministerial level on 7 
out of the 31 chapters: science & research, education & training, 
small & medium-sized enterprises, culture & audio-visual policy, 
telecommunications, industrial policy, and common foreign & 
security policy. During the first semester of 1999, 8 additional 
negotiating chapters were opened: on company law, statistics, 
consumerand health protection,fisheries,competition policy,free 
movement of goods, customs union and external relations. Of the 
15 chapters which had been opened by the end of September 
1999, seven of them (statistics, telecommunications, industrial pol-
icy, consumer protection, research, small & medium sized enter-
prises and education & training) have been provisionally closed 
with all countries. For Hungary, the Czech Republic and Slovenia, 
fisheries has also been provisionally closed and for Cyprus, three 
other chapters have been provisionally closed: culture & audio-
visual, external relations and customs union. The Presidency of 
the Council intends to open negotiations on the following eight 
chapters before the end of 1999: social policy, EMU, free move-
ment of capital, energy, transport, taxation, freedom to provide 
services and environment. The next Presidency intends to open 
the remaining seven chapters by the end of June 2000: agricul-
ture, regional policy, free movement of persons, justice and home 
affairs, financial control, financial and budgetary provisions and 
institutions. The last chapter can only be considered after the EU's 
internal institutional reform has taken place. Once all of these 
chapters have been opened it should be possible to identify the 
most difficult negotiating problems. 
For the other candidate countries the Commission launched in 
April 1998 an analytical examination ("screening") of the acquis 
communautaire. The aim of this exercise was primarily to speed 
up their preparation for accession by facilitating a better under-
standing of the acquis and of how its adoption should gradually 
be undertaken. Bilateral screening has also helped to identify 
areas in the adoption and implementation of the acquis where 
pre-accession assistance would help in overcoming the difficul-
ties. Completion of bilateral screening is foreseen by the end of 
1999. 
THE ACQUIS COMMUNAUTAIRE IN THE ENERGY SEC-
TOR 
European energy policy is based on three European Trea ties... 
European energy policy is based on the three European Treaties 
and special provisions apply for individual sources of energy. The 
European Coal and Steel Community Treaty of 18 April 1951 con-
tains provisions for the coal sector. It created the first common 
energy market for coal and steel with common objectives and 
institutions. It also marked the start of European integration. The 
objectives included ensuring that consumers had equal access to 
production sources, offering undertaking incentives to improve 
their production potential and promoting the development of 
international trade. The aim of the European Atomic Energy 
Community Treaty of 25 March 1957 was to bring together the 
efforts which had previously been made by the individual 
Member States to promote nuclear power; and to facilitate the 
development of an effective nuclear industry by creating new 
institutions on the territory of the Member States. The other 
sources of energy (oil, natural gas, electricity) are covered by the 
EC Treaty where there are no other specific provisions for them. 
The acquis communautaire for the energy sector comprised 253 leg-
islative acts by 1998... 
The European Union's secondary legislation for the energy sector, 
which derives from the basic legislation in the Communities' 
treaties, has reached considerable proportions. Incorporating the 
acquis communautaire in the energy sector, comprising no less 
than 253 legislative acts by 1998, imposes considerable burdens 
on the applicant countries. However the majority of the legal acts 
are decisions on specific cases or are, in part, not legally binding. 
In fact 17 were adopted as directives, 16 as regulations, 88 as gen-
eral decisions and 19 as recommendations. The range of legisla-
tion on energy varies considerably in the individual sectors. The 
directory published by the European Communities on current 
Community legislation distinguishes between the following sec-
tors: 
• General principles and programmes. This section contains main-
ly general legislation on energy policy and legislation on the 
rational use of energy and energy saving. It has 70 legal acts 
including 8 directives and 9 regulations; 
• Coal. The coal section mainly contains measures to promote the 
coal industry, measures on prices, sales conditions and coal prod-
ucts. There are 66 legal acts, almost all of which are general deci-
sions; 
• Electricity. The electricity section has 7 legal acts, including 2 
directives and no regulations; 
• Nuclear Power. The nuclear power section contains in particular 
measures on the supply of fuel, joint power plants and undertak-
ings, safety checks and nuclear research. It has 86 legal acts, 
including 6 regulations; 
• Hydrocarbons. The hydrocarbons section has 16 legal acts, 
including 6 directives and 2 regulations. Most of this section is 
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concerned with oil, but it also covers gas and contains provisions 
on supplies and stocks, intra-Community trade, import and 
export and extraction; 
•Other sources of energy. This section contains 7 legal acts on the 
use of waste heat and on the research and development in the 
non-nuclear power sector. 
an updated status of progress for the 31 chapters covering all 
areas of the acquis communautaire. The recent edition reported 
progress made on the more advanced chapters: internal market, 
environment, financial control, nuclear safety, justice and home 
affairs,social and health sectors,and agricultural structural reform. 
As energy has not been a priority for screening, very little progress 
has been made until now except for nuclear safety issues. 
ADOPTION OF THE ACQUIS 
Mixed performance of candidate countries to transpose the acquis 
communautaire... 
The adoption of the acquis communautaire involves a process of 
transposition, implementation and enforcement. It needs to be 
set in a strategic context with realistic timetables established in 
relation to administrative and budgetary resources. The impor-
tance not only of incorporating Community legislation into 
national legislation, but also of ensuring its effective application 
through appropriate administrative and juridical structures was 
highlighted by the European Council ¡n Madrid and ¡s a central 
feature of the accession negotiations. 
All of the candidate countries have continued their efforts on legal 
approximation. Concrete progress in the adoption of the acquis, 
however, varies significantly between candidate countries. In gen-
eral, Hungary, Latvia and Bulgaria have maintained a good pace of 
legislative approximation. Slovenia and Slovakia have stepped up 
their efforts significantly. Estonia, Lithuania and Romania have a 
mixed record, with good progress in certain areas offset by delays 
in others. The pace of transposition remains sluggish in Poland 
and the Czech Republic. The slow pace and piecemeal approach 
to alignment in these two countries is not consistent with their 
political aspirations for rapid accession to the European Union. 
Cyprus still has to transpose a substantial amount of legislation 
and the scheduling of transposition has been set for dates which 
are very close to Cyprus' own target date for accession, which 
leaves little margin for demonstrating effective implementation 
of the legislation. Malta's progress is limited, with little or no 
progress having been made in areas other than free movement of 
services. Turkey continues to comply with its obligations under 
the Customs Union but continued efforts are needed - notably in 
the competition and custom fields. 
Energy sector still to be examined, except nuclear safety... 
The report on "progress towards accession by each of the candi-
date countries" published regularly by the Commission presented 
Ensuring high standards of nuclear safety throughout the 
European continent is a top priority for the EU, and in particular 
the need, as early as possible, to close the oldest Soviet designed 
reactors which cannot be upgraded to European safety levels. 
There are non-upgradeable reactors in three candidate countries 
-Units 1 and 2 at Ignalina in Lithuania, Units 1-2 VI at Bohunice in 
Slovakia and Units 1-4 at Kosloduy in Bulgaria. The Commission 
has been involved in an intensive dialogue with each of these 
countries with the aim of securing agreement on closure dates for 
these reactors. The Commission has stressed the willingness of 
the EU and wider international community to provide financial 
and technical help to decommission these units. 
Subsequently, the Lithuanian government, supported by the 
Parliament, decided to close Unit 1 at Ignalina before the year 
2005. This decision is in line with Lithuania's commitments under 
the Nuclear Safety Account Agreement. A closure date for Unit 2 
will be decided following a national energy strategy review in 
2004. However, taking account of the age difference between 
Units 1 and 2, the Commission expects the closure of Unit 2 to 
take place by 2009 at the latest. Similarly the Slovak government 
decided to close Units 1-2 VI at Bohunice by 2006 and 2008 
respectively. Slovakia does not have any international obligations 
under the Nuclear Safety Account Agreement and has invested 
heavily in recent years in safety upgrades for these reactors. 
Both governments have taken farsighted and courageous deci-
sions which will help ensure higher levels of nuclear safety for 
their own populations and their neighbours. The Commission 
recognises that these decisions were taken in a spirit of European 
integration and that they constitute a significant step in prepara-
tion for EU membership. 
Given the important decisions made by these governments in the 
context of their preparations for joining the EU it is all the more 
disappointing that the Bulgarian government has still not been 
prepared to commit itself to the closure of Units 1-4 at Kosloduy. 
The Commission will continue to work with the Bulgarian author-
ities to identify a realistic closure timetable. 
iX 
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EAST-WEST ENERGY COOPERATION 
A move towards European integration will benefit both parties... 
The accession of the Central and Eastern European states is clear-
ly in the interests not only of the western European states but also 
of the other industrialized countries. In the context of this acces-
sion strategy, the energy industry plays a key role. Energy prices 
free of political regulation are important for the further economic 
development of these countries and for making these countries 
an attractive location for foreign investors. Because of the crucial 
importance of the infrastructure, the comprehensive moderniza-
tion of the energy sector in Central and Eastern Europe is a key 
factor not only in accelerating economic growth but also in 
improving the quality of the environment and thus also in achiev-
ing accession to the European Union. 
The economic and environmental gap between the former social-
ist states and the western industrialised countries is linked to 
shortcomings in systems which, in the case of energy efficiency, 
became apparent after the political changes in Central and 
Eastern Europe. The energy intensity in these Central European 
states prior to 1990 was more than four times above the average 
for the EU average. In the early years of the restructuring towards 
a market economy, i.e. between 1990 and 1993, energy intensity in 
Eastern and Central Europe fell only slowly (-0.6% p.a.), in parallel 
with the decline in GDP of 13% and energy consumption of 17%. 
Not least as a result of support from abroad and economic stabil-
isation, the fall in energy intensity became much faster in subse-
quent years (1994:-6.5%; 1995:-3.5%), but it is still several times 
the EU average. 
Major financial efforts in energy sectors will be needed over many 
years.... 
In order to make full use of the potential to save energy in Central 
and Eastern Europe, and to ensure an expansion of supply capac-
ities in line with the forecast demand evolution and environmen-
tal considerations, major financial efforts will be needed over 
many years. According to estimates from the World Energy 
Council, the modernisation of the energy industries in Central and 
Eastern Europe (including CIS) over the next 30 years will require 
funding of over 2€ trillion, i.e. 70€ billion annually. The Polish elec-
tricity industry alone will require funding over the next 15 years of 
25€ billion for environmental protection measures and new 
investments. It will not be possible to obtain financial resources 
on this scale from either public budgets or international financial 
institutions alone. Without sizeable private investment it will 
hardly be possible to produce the necessary funding to speed 
up the economic and environmental modernisation process. 
Central and Eastern Europe are an investment location for EU 
energy supply undertakings... 
On the other hand, the central European states undertaking 
reforms are interesting investment locations for European 
energy supply undertakings. The geographical proximity, the 
level of general legal security and economic stability that has 
already been achieved and an expected medium to long-term 
growth of the gas and electricity markets make these coun-
tries highly attractive. After the drastic fall in energy and elec-
tricity consumption, in some countries as a result of the trans-
formation crisis, a slight recovery in electricity consumption 
could be observed as early as 1995. Forecasts from the 
International Energy Agency (IEA) indicate that demand for 
power in Central and Eastern Europe taking account of the 
potential for energy saving, will probably increase annually by 
an average of 2.9% between 2000 and 2010. The electricity 
markets will grow markedly more strongly in the medium-
term in Central and Eastern Europe than in the European 
Union. The forecast for the gas sector for the same period is for 
an annual average increase in consumption of 3.1%. In addi-
tion to these opportunities for growth there are specific grid-
related considerations which are of particular Importance 
when considering the electricity markets. 
East-West cooperation on electricity started with the integration 
of CENTREL countries... 
With the successful trial integration in October 1995 of the 
CENTREL countries (Poland, Hungary, Czech and Slovak 
Republics) into the Western European grid system UCPTE 
(Union for the Coordination of Production and Transmission of 
Electricity), the East-West cooperation on electricity as regards 
the grid was enhanced. Following the successful conclusion of 
the trial phase, the four network companies of the CENTREL 
countries have had the status of associated UCPTE members 
since 1997 on the basis of a durable and synchronous network 
operation. The inclusion of these countries in the synchronous 
trans-frontier exchange of power makes the electricity mar-
kets of central and eastern Europe all the more interesting, in 
terms of optimising overall electricity production and distribu-
tion. It is possible that Romania and Bulgaria will follow the 
CENTREL countries in the foreseeable future if they are able to 
meet the demanding technical requirements for synchronous 
network operation with the UCPTE system. 
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But reticence still exists to opening electricity and gas markets in can-
didate countries... 
Given the convergence of interests - the need for large invest-
ments by the states carrying out reforms and additional opportu-
nities for growth for the western countries - there are good 
prospects for greater cooperation in the energy industry, offering 
benefits to both parties. After the relatively rapid break up of the 
different organisational groupings (production, distribution, 
transmission) in the previously centralised, state-dominated ener-
gy supply systems and the decentralisation of ownership at pro-
duction and distribution levels, almost all the states undergoing 
reform have found it difficult to take the next step and to open up 
the markets for electricity and gas to foreign investors. The rea-
sons for this reticence are to some extent quite understandable. 
On the one hand the positive economic and environmental 
effects of a privatisation of the electricity and gas industries with 
foreign participation are not disputed. On the other hand it is not 
possible to ignore the political and social dimension of a compre-
hensive privatisation of this strategic sector. There is the fear that 
national control might possibly be lost over a strategic sector of 
the economy and that, with strict management of the companies 
along market economy lines and an adjustment of energy prices 
to the markedly higher international level, serious social problems 
could be caused. The argument of a loss of national control con-
trasts markedly with the decision taken in most of the states car-
rying out reforms to move towards a free international movement 
of capital and goods. 
...asfora fundamental reform of pricing structures. 
On the other hand, the need fora fundamental reform of the pric-
ing structures - in addition to the high level of investment 
required - does represent a serious problem in the transition to an 
energy supply system based on market economics. The crux is to 
cease using the previous purely politically motivated energy pric-
ing system and to create the conditions for a strict, cost-oriented 
pricing structure. Assessed in terms of real costs, the energy prices 
for industry were too high under the old system and the prices for 
domestic customers were too low. 
EU is expanding transEuropean infrastructure networks... 
Using a concept formulated in certain Community documents in 
the early 1990's, the Maastricht Treaty gave the Community the 
task of creating and expanding transEuropean infrastructure net-
works in transport, telecommunications and energy. These net-
works are justified on the grounds of the general objective of 
economic and social cohesion and one of their most important 
aims is to link island, landlocked and peripheral regions with the 
central regions of the Community. They are based primarily on 
the interconnection and the interoperability of the national 
networks. 
The TransEuropean Networks (TEN) play a crucial role as far as 
the success of enlargement is concerned. In the pre-accession 
period progress must be made with the development of infra-
structure, of which expanded TEN form a part, and with pro-
moting access to infrastructure. In terms of TEN policy it is 
important that the pre-accession strategy covers all applicant 
countries as it only makes sense if transport, telecommunica-
tion and energy supply systems are viewed in the overall 
European context and if planning is geared to an integrated 
market based on integrated networks. As far as the energy 
sector is concerned the European Union will have to provide 
financial support to a certain extent for the diversification of 
energy supplies, in particular natural gas, and for safeguarding 
the security of supplies. 
ENERGY BALANCE OF CANDIDATE COUNTRIES 
Energy profile far from the European Union average... 
The aggregate energy balance of all the candidate countries 
demonstrates major differences with that of the European 
Union. The population of candidate countries approximates to 
45% of the EU population while the GDP of all the candidate 
countries reached only 6% of EU GDP and their gross inland 
energy consumption was 24% that of the EU. These three 
numbers together reveal the extreme differences still existing 
between candidate countries and the existing Member States 
of the European Union. Excluding Turkey, Cyprus and Malta, 
they reflect the situation of Eastern and Central countries: 
restructuring economies characterised by very high energy 
intensity as described in the relevant chapter of this Review. 
Energy balance largely based on solid fuels, both at the produc-
tion and consumption level... 
By way of comparison with the European Union energy bal-
ance, the main differences characterising the candidate coun-
tries concern mainly: 
• The higher self-sufficiency of these countries that reached 
63.2% in 1997 against 51.1% in the European Union, even if 
this self-sufficiency has declined steadily since 1985 when it 
was close to 75%; 
•This resulted from the importance of primary energy produc-
tion, largely dominated by solid fuels. In 1997, solid fuels pro-
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duction, mainly located in Poland, exceeded EU production 
by 23%. It represented 65% of the primary production in candi-
date countries against only 15% in the European Union. The 
rationalisation of the mining industry, started in 1985 and involv-
ing a reduction of production by about 28%, will continue in the 
near future leading to the continued reduction of total primary 
energy production; 
•The contribution of other energy sources to total primary pro-
duction remained marginal, below 10% of the EU levels especial-
ly for crude oil, natural gas and nuclear; 
• Net imports were dominated by oil and natural gas, essentially 
supplied by CIS, the same profile as for the EU save for the fact 
that candidate countries remained net exporter of solid fuels; 
•The structure of gross inland energy consumption was largely 
dominated by solid fuels which contributed 40% of all energy 
needs followed by oil with 29%, natural gas 18% and nuclear 6%. 
This differed markedly from the EU pattern where oil contributed 
42%, natural gas 22%, solid fuels 16% and nuclear 15%. The 
prevalence of heavy industries largely based on coal and the still 
limited contribution of the transport sector to final demand 
explained this situation. But the restructuring and the moderni-
sation of these economies will in the near future intensify the 
major role of hydrocarbons, as in the European Union; 
•Thermal power generation contributed 70% of total electricity 
production against 52% in the European Union as a result of the 
limited share of nuclear. Decisions to close old units in the can-
didate countries will reinforce this situation. In thermal power 
solids fuels were the largest input with 75% of total consumption 
against 55% in the European Union. In particular the role played 
by natural gas remained quite low with only 13% of total con-
sumption as the commissioning of new combined cycle units 
has been limited until now to some partnerships with foreign 
utilities. Additionally the average efficiency of thermal units 
remained close to 30%, demonstrating the urgent need for mod-
ernisation of these power plants; 
•The structure of final consumption confirmed the observations 
made earlier. Since the early 1990's oil products have been the 
largest contributor with 30% of total consumption in 1997 
against 45% in the European Union. Solid fuels were second with 
21% against a marginal contribution of 4% in the European 
Union. They are followed by natural gas with 17%, a little less 
than the 24% in the European Union; and by electricity with 14% 
against 19% in the European Union. The contribution of heat, 
produced from combined heat and power units and centralised 
boilers, was 11% but only 2% in the European Union. But this 
contribution has been declining since 1990 (-33%) with the clo-
sure of old units. 
Energy intensity four times higher than in the European Union... 
One of the most significant indicators of the energy situation of 
the candidate countries is that for energy intensity. For all candi-
date countries considered as a whole the energy intensity was 5 
times higher than that of the European Union in 1990. Progress 
made in the candidate countries reduced this divergence to 4 in 
1997. But large discrepancies exist between candidate countries. 
The best performances were in Slovenia, Cyprus, Malta and Turkey 
which are close to the poorer performing EU Member States. 
Inside Central and Eastern Europe, Latvia and Hungary had ener-
gy intensities a little lower than the average of all the candidate 
countries but all the others were well above this average. Four of 
the larger countries, Czech Republic, Poland, Bulgaria and 
Romania, still had energy intensities 7 to 8 times higher than the 
European Union average. Since 1990, major progress has been 
made by the lowest performers with the exception of Bulgaria. 
Estonia improved its energy intensity by 5.3% per year on average, 
Romania and Lithuania by 3.2%, Poland by 2.9%, Slovakia by 2.7% 
and Czech Republic by 1.5%. 
CO2 emissions per unit of GDP five times higher than in the European 
Union... 
As a consequence of the high energy intensity of candidate coun-
tries, coupled with the major contribution of solid fuels, C02 emis-
sions were particularly high as they represented in 1998 about 
29% of the EU C02 emissions. The carbon intensity, pushed by 
solid fuels, was 23% higher. The very low GDP of candidate coun-
tries, as a group, has two consequences: CO2 emissions per capita 
were 33% lower than those of the European Union in 1998 but 
C02 emissions per unit of GDP were 5 times higher. 
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CANDIDATE COUNTRIES : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
265.4 
187.0 
17.0 
41.5 
2.8 
3.6 
0.0 
13.5 
100.9 
-10.8 
90.4 
85.8 
4.6 
20.6 
0.7 
365.1 
176.6 
106.3 
61.6 
20.6 
386.3 
10.7 
41.7 
333.9 
68.2 
1.8 
10.4 
56.0 
64.7 
97.2 
73.1 
15.1 
8.6 
0.0 
0.3 
29.6 
12.4 
271.5 
82.5 
72.5 
46.4 
25.8 
31.1 
13.2 
1108.1 
147.41 
87.1 
1590.0 
2.48 
2621 
7.5 
27.6 
286.4 
196.4 
15.8 
41.9 
11.7 
3.4 
0.0 
17.1 
99.3 
-10.1 
82.6 
92.0 
-9.4 
25.9 
0.9 
387.3 
187.9 
99.3 
67.0 
33.0 
447.3 
44.9 
39.3 
363.0 
85.7 
5.6 
13.9 
66.2 
59.6 
113.0 
82.7 
15.1 
14.7 
0.0 
0.6 
27.6 
13.8 
271.3 
85.1 
62.6 
44.2 
29.7 
33.3 
16.5 
1136.0 
155.95 
100.0 
1468.8 
2.48 
2868 
7.3 
25.6 
250.0 
167.5 
14.3 
29.8 
19.5 
4.2 
0.1 
14.6 
132.6 
-5.4 
92.4 
88.0 
4.4 
44.7 
0.9 
380.8 
163.4 
104.4 
73.8 
39.3 
480.2 
74.7 
48.8 
356.8 
123.1 
11.1 
21.7 
90.3 
44.5 
113.9 
81.6 
13.5 
18.3 
0.1 
0.5 
26.9 
16.5 
257.7 
61.7 
68.1 
43.9 
32.2 
37.7 
14.2 
1075.2 
163.26 
120.7 
1197.0 
2.33 
2942 
6.6 
34.7 
233.9 
155.9 
13.6 
21.1 
19.9 
6.3 
0.2 
16.9 
127.3 
-7.2 
86.8 
77.0 
9.8 
47.8 
-0.1 
357.0 
147.6 
98.3 
68.2 
43.0 
508.3 
76.3 
72.2 
359.9 
129.9 
12.6 
26.5 
90.8 
44.7 
106.4 
80.0 
10.4 
15.4 
0.1 
0.5 
29.1 
17.9 
230.2 
51.4 
66.0 
37.5 
31.5 
27.6 
16.3 
974.0 
168.90 
130.3 
1039.2 
2.11 
3010 
5.8 
35.5 
229.1 
151.6 
13.6 
19.1 
20.3 
6.4 
0.2 
18.0 
128.4 
-4.5 
86.8 
76.5 
10.2 
46.4 
-0.2 
350.9 
144.0 
97.7 
64.8 
44.4 
512.0 
77.5 
73.4 
361.2 
131.0 
12.6 
26.5 
92.0 
44.6 
103.6 
79.0 
10.4 
13.6 
0.1 
0.5 
30.0 
18.4 
224.0 
46.3 
66.1 
37.2 
31.9 
25.2 
17.4 
939.4 
169.84 
136.5 
975.3 
2.07 
3014 
5.5 
36.4 
217.5 
142.0 
12.7 
17.4 
20.3 
6.5 
0.2 
18.4 
126.1 
-6.3 
89.1 
na 
na 
43.5 
-0.2 
341.7 
135.7 
99.6 
60.9 
45.5 
na 
na 
n a 
na 
n a 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
903.8 
170.75 
139.9 
926.7 
2.00 
na 
5.3 
36.8 
1.5% 
1.0% 
-1.4% 
0.2% 
33.3% 
-1.2% 
-
4.8% 
-0.3% 
-1.4% 
-1.8% 
1.4% 
-
4.6% 
3.9% 
1.2% 
1.2% 
-1.3% 
1.7% 
9.9% 
3.0% 
33.3% 
-1.2% 
1.7% 
4.7% 
26.0% 
6.0% 
3.4% 
-1.6% 
3.1% 
2.5% 
0.0% 
11.2% 
-
13.0% 
-1.3% 
2.1% 
0.0% 
0.6% 
-2.9% 
-1.0% 
2.8% 
1.4% 
4.6% 
0.5% 
1.1% 
2.8% 
-1.6% 
0.1% 
1.8% 
-0.6% 
-1.5% 
-2.7% 
-3.1% 
-2.0% 
-6.6% 
10.7% 
4.5% 
76.2% 
-3.1% 
6.0% 
-11.8% 
2.2% 
-0.9% 
-
11.5% 
1.4% 
-0.3% 
-2.8% 
1.0% 
1.9% 
3.5% 
1.4% 
10.7% 
4.4% 
-0.3% 
7.5% 
14.6% 
9.3% 
6.4% 
-5.7% 
0.2% 
-0.3% 
-2.2% 
4.6% 
69.0% 
-4.5% 
-0.5% 
3.6% 
-1.0% 
-6.2% 
1.7% 
-0.1% 
1.6% 
2.5% 
-3.0% 
-1.1% 
0.9% 
3.8% 
-4.0% 
-1.2% 
0.5% 
-2.0% 
6.3% 
-1.1% 
-1.2% 
-0.8% 
-5.6% 
0.4% 
6.9% 
11.3% 
2.5% 
-0.7% 
4.8% 
-1.0% 
-2.2% 
14.2% 
1.1% 
-
-1.1% 
-1.7% 
-1.0% 
-1.3% 
1.5% 
1.0% 
0.4% 
6.7% 
0.1% 
0.9% 
2.1% 
3.4% 
0.1% 
0.0% 
-1.1% 
-0.3% 
-4.2% 
-2.8% 
0.7% 
3.1% 
1.3% 
1.4% 
-1.9% 
-3.0% 
-0.5% 
-2.6% 
-0.4% 
-5.1% 
2.4% 
-1.6% 
0.6% 
1.3% 
-2.3% 
-1.6% 
0.4% 
-2.2% 
0.4% 
-2.0% 
-2.7% 
-0.2% 
-9.6% 
1.5% 
2.1% 
10.5% 
6.6% 
0.9% 
-37.3% 
0.0% 
-0.6% 
4.7% 
-2.9% 
75.8% 
-1.7% 
-2.4% 
-0.6% 
-5.0% 
3.2% 
0.7% 
1.6% 
1.7% 
0.4% 
0.9% 
0.0% 
-0.1% 
1.3% 
-0.1% 
-2.7% 
-1.2% 
0.1% 
-12.0% 
-1.4% 
-6.3% 
3.1% 
2.8% 
-2.7% 
-9.9% 
0.2% 
-0.8% 
1.3% 
-8.8% 
6.8% 
-3.6% 
0.6% 
4.7% 
-6.2% 
-2.3% 
0.2% 
-4.1% 
2.6% 
-5.1% 
-6.3% 
-6.3% 
-9.0% 
0.3% 
0.8% 
26.3% 
2.2% 
-1.8% 
40.4% 
2.7% 
n a 
na 
-6.2% 
-24.4% 
-2.6% 
-5.8% 
1.9% 
-6.0% 
2.6% 
n a 
n a 
na 
n a 
na 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
na 
n a 
n a 
na 
na 
na 
-3.8% 
0.5% 
2.5% 
-5.0% 
-3.1% 
na 
-4.3% 
1.0% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates 
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CANDIDATE COUNTRIES : MAIN INDICATORS 
1980 1985 1990  1995 1996 1997 85/80 90/85 96/90 96/95 97/96 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod. Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod. Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
365.1 
83.1 
14.1 
15.7 
271.5 
132.0 
28.9 
110.7 
1590.0 
361.8 
61.3 
574.7 
125.7 
482.1 
2477 
895 
196 
751 
9.5% 
12.3% 
4.1% 
7.6% 
17.1 
3.6 
13.5 
0.0 
74.4 
115.9 
1108.1 
303.7 
52.1 
26.5 
313.9 
85.7 
264.2 
3.0 
3.4 
3.7 
3.7 
3.7 
3.5 
1.7 
2.4 
3.0 
7517 
2129 
582 
1792 
4826 
1323 
227 
270 
115 
1367 
373 
387.3 
97.0 
16.0 
16.8 
271.3 
128.8 
28.3 
114.2 
1468.8 
367.9 
60.8 
488.6 
107.3 
433.1 
2483 
826 
181 
732 
10.9% 
13.6% 
4.8% 
9.4% 
20.5 
3.4 
17.1 
0.0 
77.6 
131.2 
1136.0 
350.1 
58.5 
26.4 
304.1 
83.2 
250.6 
2.9 
3.1 
3.6 
3.6 
3.7 
3.5 
1.6 
2.4 
2.9 
7284 
1950 
533 
1607 
4309 
1328 
222 
239 
100 
1154 
315 
380.8 
99.8 
14.1 
18.2 
257.7 
114.2 
36.7 
106.7 
1197.0 
313.6 
44.2 
358.9 
115.5 
335.5 
2333 
699 
225 
654 
12.5% 
15.1% 
3.9% 
12.6% 
18.9 
4.2 
14.6 
0.1 
59.4 
115.7 
1075.2 
357.9 
50.5 
29.8 
257.7 
108.8 
195.7 
2.8 
2.9 
3.6 
3.6 
3.6 
3.4 
1.6 
2.3 
3.0 
6586 
1578 
666 
1199 
3380 
1125 
159 
235 
94 
810 
342 
338.9 
91.8 
9.7 
22.0 
214.9 
83.7 
37.6 
93.6 
1033.7 
280.1 
29.5 
255.3 
114.8 
285.5 
2017 
498 
224 
557 
13.8% 
16.6% 
3.1% 
15.7% 
21.7 
5.9 
15.6 
0.2 
66.3 
129.4 
920.5 
337.1 
31.3 
38.3 
199.3 
111.8 
156.3 
2.7 
2.9 
3.7 
3.2 
3.2 
3.2 
1.7 
2.4 
3.0 
5478 
1186 
665 
930 
2807 
1028 
95 
142 
117 
608 
341 
357.0 
96.1 
10.3 
21.9 
229.7 
90.3 
41.4 
98.0 
1039.2 
279.7 
30.0 
262.9 
120.4 
285.2 
2114 
535 
245 
580 
13.7% 
16.2% 
2.8% 
16.0% 
23.2 
6.2 
16.7 
0.3 
67.4 
137.1 
974.0 
351.8 
33.7 
37.5 
219.3 
123.3 
156.6 
2.7 
2.9 
3.7 
3.3 
3.3 
3.2 
1.7 
2.4 
3.0 
5767 
1298 
730 
927 
2835 
1024 
98 
151 
109 
638 
359 
350.9 
93.9 
9.6 
21.9 
223.2 
85.5 
41.0 
96.8 
975.3 
261.0 
26.7 
237.6 
113.9 
269.0 
2066 
503 
241 
570 
14.3% 
17.8% 
2.7% 
16.1% 
24.3 
6.3 
17.7 
0.3 
67.7 
143.3 
939.4 
345.6 
31.3 
38.7 
203.1 
122.4 
153.2 
2.7 
2.9 
3.7 
3.2 
3.3 
3.2 
1.8 
2.4 
3.0 
5531 
1196 
721 
902 
2611 
961 
87 
125 
108 
564 
340 
1.2% 
3.1% 
2.6% 
1.3% 
0.0% 
-0.5% 
-0.4% 
0.6% 
-1.6% 
0.3% 
-0.2% 
-3.2% 
-3.1% 
-2.1% 
0.1% 
-1.6% 
-1.5% 
-0.5% 
2.9% 
2.1% 
3.3% 
4.3% 
3.7% 
-1.2% 
4.8% 
-
0.8% 
2.5% 
0.5% 
2.9% 
2.3% 
-0.1% 
-0.6% 
-0.6% 
-1.0% 
-0.7% 
-1.7% 
-0.3% 
-0.3% 
-0.3% 
-0.3% 
-1.4% 
-0.2% 
-0.2% 
-0.6% 
-1.7% 
-1.7% 
-2.2% 
-2.2% 
0.1% 
-0.4% 
-2.4% 
-2.8% 
-3.3% 
-3.3% 
Annual % Ch 
-0.3% 
0.6% 
-2.6% 
1.7% 
-1.0% 
-2.4% 
5.4% 
-1.3% 
-4.0% 
-3.1% 
0.9% 
-6.0% 
1.5% 
-5.0% 
-1.2% 
-3.3% 
4.4% 
-2.2% 
2.7% 
2.1% 
-4.1% 
6.1% 
-1.6% 
4.4% 
-3.1% 
84.2% 
-5.2% 
-2.5% 
-1.1% 
0.4% 
-2.9% 
2.5% 
-3.3% 
5.5% 
-4.8% 
-0.8% 
-1.5% 
-0.1% 
-0.3% 
-0.3% 
-0.7% 
0.8% 
-0.9% 
0.1% 
-2.0% 
-4.1% 
4.5% 
-5.7% 
-4.7% 
-3.3% 
-6.5% 
-0.3% 
-1.3% 
-6.8% 
1.6% 
-1.1% 
-0.6% 
-5.1% 
3.1% 
-1.9% 
-3.8% 
2.0% 
-1.4% 
-2.3% 
-1.9% 
-1.3% 
-5.1% 
0.7% 
-2.7% 
-1.6% 
-4.4% 
1.4% 
-2.0% 
1.6% 
1.2% 
-5.2% 
4.0% 
3.5% 
6.7% 
2.3% 
15.5% 
2.1% 
2.9% 
-1.6% 
-0.3% 
-6.5% 
3.9% 
-2.7% 
2.1% 
-3.7% 
-0.6% 
-0.1% 
0.3% 
-1.6% 
-1.6% 
-0.8% 
0.8% 
1.2% 
0.1% 
-2.2% 
-3.2% 
1.5% 
-4.2% 
-2.9% 
-1.6% 
-7.7% 
-7.1% 
2.6% 
-3.9% 
0.8% 
ange 
5.3% 
4.6% 
6.3% 
-0.5% 
6.9% 
7.9% 
10.0% 
4.7% 
0.5% 
-0.1% 
-1.4% 
3.0% 
5.0% 
-0.1% 
4.8% 
7.3% 
9.4% 
4.1% 
-0.9% 
-2.2% 
-8.1% 
1.8% 
6.6% 
4.5% 
7.0% 
32.6% 
1.7% 
6.0% 
5.8% 
4.4% 
7.6% 
-1.9% 
10.0% 
10.3% 
0.2% 
0.5% 
-0.6% 
-0.3% 
1.2% 
1.2% 
0.5% 
-1.4% 
2.0% 
0.3% 
5.3% 
9.4% 
9.7% 
-0.3% 
1.0% 
-0.4% 
2.7% 
6.5% 
-6.4% 
5.0% 
5.3% 
-1.7% 
-2.3% 
-6.7% 
0.1% 
-2.8% 
-5.4% 
-0.9% 
-1.2% 
-6.2% 
-6.7% 
1.0% 
-9.6% 
-5.4% 
-5.7% 
-2.3% 
-5.9% 
-1.5% 
-1.8% 
4.2% 
9.6% 
-5.8% 
0.8% 
5.1% 
1.7% 
6.2% 
17.9% 
0.4% 
4.5% 
-3.6% 
-1.7% 
-7.1% 
3.1% 
-7.4% 
-0.8% 
-2.2% 
-1.9% 
-0.3% 
0.5% 
-0.5% 
-0.4% 
-1.8% 
3.0% 
-2.1% 
0.2% 
-4.1% 
-7.9% 
-1.3% 
-2.7% 
-7.9% 
-6.2% 
-11.3% 
-16.9% 
-1.5% 
-11.6% 
-5.2% 
2000 Annual Energy Review EUROPEAN UNION ENLARGEMENT 
EUR-28 : SUMMARY ENERGY BALANCE 
Mtoe 1980  1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other renewable energy sources 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in Twh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Biomass 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Renewable energy sources 
COj Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1985 MEUR) 
Gross Ini ConsVCapita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant] 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
871.8 
444.6 
111.5 
174.8 
58.6 
27.5 
1.9 
52.9 
788.9 
54.2 
661.6 
629.5 
32.1 
71.2 
1.9 
1605.9 
488.6 
729.6 
244.8 
142.9 
2066.9 
222.2 
327.7 
1517.0 
484.1 
44.5 
101.0 
338.5 
48.7 
382.9 
240.9 
91.2 
43.6 
1.9 
53 
34.1 
88.4 
1117.1 
177.8 
505.5 
196.7 
147.2 
42.5 
47.6 
4444 
503 
92.9 
357.5 
3.19 
4111 
8.84 
48.2 
1021.6 
435.9 
166.7 
173.8 
159.1 
27.8 
1.8 
56.5 
625.6 
64.3 
464.6 
435.4 
29.2 
94.5 
2.2 
1628.1 
504.1 
611.6 
265.0 
247.4 
2364.3 
619.8 
338.5 
1405.9 
566.6 
92.6 
117.4 
356.7 
47.6 
361.5 
253.1 
55.5 
44.8 
1.7 
6.4 
33.5 
89.7 
1093.3 
186.5 
436.2 
205.6 
166.0 
49.3 
49.8 
4128 
515 
100.0 
336.8 
3.16 
4593 
8.02 
37.8 
957.2 
377.4 
131.3 
162.7 
200.9 
26.6 
2.3 
56.1 
776.3 
82.8 
553.2 
524.7 
28.5 
137.0 
3.3 
1698.9 
464.6 
649.4 
295.8 
289.1 
2635.9 
794.7 
325.2 
1516.0 
646.1 
127.7 
133.4 
384.9 
46.6 
384.0 
263.8 
56.0 
54.9 
1.9 
7.4 
34.0 
101.7 
1120.3 
141.8 
464.9 
222.1 
188.1 
54.4 
48.8 
4151 
528 
116.5 
301.6 
3.22 
4995 
7.87 
44.8 
998.3 
287.3 
172.8 
209.8 
228.8 
31.5 
2.9 
65.2 
806.2 
88.0 
552.2 
531.8 
20.4 
166.2 
-0.3 
1769.7 
382.5 
686.0 
373.3 
328.0 
2918.3 
927.3 
386.7 
1604.3 
679.8 
134.0 
145.6 
400.2 
49.0 
384.9 
240.8 
52.0 
79.3 
2.4 
10.4 
35.9 
110.7 
1165.8 
97.7 
496.1 
265.2 
205.3 
48.7 
52.8 
4093 
542 
126.6 
289.1 
3.27 
5385 
7.55 
44.6 
990.9 
277.9 
171.9 
201.2 
232.9 
32.5 
3.0 
71.6 
821.0 
94.0 
556.0 
541.6 
14.4 
170.5 
0.4 
1760.4 
367.5 
685.5 
367.3 
340.1 
2938.1 
937.2 
396.8 
1604.1 
689.8 
136.7 
147.0 
406.0 
48.6 
375.6 
228.3 
48.8 
84.3 
2.5 
11.6 
36.8 
116.8 
1155.4 
92.8 
495.6 
253.9 
208.9 
46.0 
58.2 
3983 
544 
130.1 
279.9 
3.24 
5402 
7.32 
45.6 
970.5 
256.8 
174.7 
198.8 
230.0 
33.8 
3.2 
73.2 
849.1 
94.7 
578.4 
na 
na 
175.0 
1.0 
1777.4 
358.4 
701.1 
376.4 
341.5 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
4006 
546 
133.8 
274.7 
3.26 
na 
7.34 
46.7 
3.2% 
-0.4% 
8.4% 
-0.1% 
22.1% 
0.2% 
-1.0% 
1.3% 
-4.5% 
3.5% 
-6.8% 
-7.1% 
-1.9% 
5.8% 
2.9% 
0.3% 
0.6% 
-3.5% 
1.6% 
11.6% 
2.7% 
22.8% 
0.7% 
-1.5% 
3.2% 
15.8% 
3.1% 
1.0% 
-0.5% 
-1.1% 
1.0% 
-9.5% 
0.6% 
-2.0% 
3.9% 
-0.4% 
0.3% 
-0.4% 
1.0% 
-2.9% 
0.9% 
2.4% 
3.0% 
0.9% 
-1.5% 
0.5% 
1.5% 
-1.2% 
-0.2% 
2.2% 
-1.9% 
-4.8% 
Annua 
-1.3% 
-2.8% 
-4.7% 
-1.3% 
4.8% 
-0.9% 
5.1% 
-0.2% 
4.4% 
5.2% 
3.6% 
3.8% 
-0.5% 
7.7% 
8.3% 
0.9% 
-1.6% 
1.2% 
2.2% 
3.2% 
2.2% 
5.1% 
-0.8% 
1.5% 
2.7% 
6.6% 
2.6% 
1.5% 
-0.4% 
1.2% 
0.8% 
0.2% 
4.2% 
2.7% 
2.8% 
0.3% 
2.5% 
0.5% 
-5.3% 
1.3% 
1.6% 
2.5% 
2.0% 
-0.4% 
0.1% 
0.5% 
3.1% 
-2.2% 
0.4% 
1.7% 
-0.4% 
3.5% 
% Change 
0.7% 
-4.4% 
4.7% 
4.3% 
2.2% 
2.9% 
4.0% 
2.5% 
0.6% 
1.0% 
0.0% 
0.2% 
-5.4% 
3.3% 
-
0.7% 
-3.2% 
0.9% 
4.0% 
2.1% 
1.7% 
2.6% 
2.9% 
0.9% 
0.9% 
0.8% 
1.5% 
0.7% 
0.9% 
0.0% 
-1.5% 
-1.2% 
6.3% 
3.7% 
6.0% 
0.9% 
1.4% 
0.7% 
-6.0% 
1.1% 
3.0% 
1.5% 
-1.8% 
1.3% 
-0.2% 
0.4% 
1.4% 
-0.7% 
0.2% 
1.3% 
-0.7% 
-0.1% 
-0.7% 
-3.3% 
-0.5% 
-4.1% 
1.8% 
3.1% 
2.9% 
9.8% 
1.8% 
6.8% 
0.7% 
1.8% 
-29.2% 
2.6% 
-
-0.5% 
-3.9% 
-0.1 % 
-1.6% 
3.7% 
0.7% 
1.1 % 
2.6% 
0.0% 
1.5% 
2.0% 
1.0% 
1.5% 
-0.8% 
-2.4% 
-5.2% 
-6.1% 
6.3% 
3.7% 
11.2% 
2.5% 
5.5% 
-0.9% 
-5.1% 
-0.1% 
-4.3% 
1.8% 
-5.4% 
10.2% 
-2.7% 
0.4% 
2.8% 
-3.2% 
-0.9% 
0.3% 
-3.0% 
2.2% 
-2.1% 
-7.6% 
1.6% 
-1.2% 
-1.2% 
3.9% 
7.5% 
2.3% 
3.4% 
'0.8% 
4.0% 
na 
n a 
2.6% 
115.6% 
1.0% 
-2.5% 
2.3% 
2.5% 
0.4% 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
0.6% 
0.3% 
2.9% 
-1.8% 
0.6% 
na 
0.3% 
2.4% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates 
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EUR-28 : MAIN INDICATORS 
1980  1985  1990 1996 1997 1998 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Gross Inland Consumption (Mtoe) 
Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Power Generation 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy per capita (Kgoe/inhabitant) 
Power Generation 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable consumption (Mtoe) 
Hydro 
Biomass 
Other renewable energy source 
Renewable Intensity (toe/1990 MEUR) 
Renewable per capita (kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Carbon (tn of C02/toe) 
Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
C02 per capita (kg of C02/inhabitant) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR) 
Power Generation 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
1605.9 
370.0 
77.9 
1117.2 
442.7 
218.1 
455.6 
357.5 
82.4 
248.7 
98.5 
48.6 
101.4 
3194 
736 
2222 
880 
434 
906 
13.2% 
17.1% 
1.9% 
14.7% 
82.3 
27.5 
52.9 
1.9 
18.3 
163.7 
4444 
1392 
171 
2806 
1069 
686 
1051 
2.8 
3.8 
2.2 
2.5 
2.4 
3.1 
2.3 
8838 
5580 
2126 
1364 
2090 
989 
310 
281 
29 
38 
625 
238 
153 
234 
1628.1 
508.6 
77.1 
1093.3 
392.9 
231.1 
469.2 
336.8 
105.2 
226.2 
81.3 
47.8 
97.1 
3163 
988 
2124 
763 
449 
912 
15.2% 
20.2% 
2.1% 
17.4% 
85.9 
27.8 
56.2 
1.9 
17.8 
166.9 
4128 
1302 
66 
2573 
917 
671 
985 
2.5 
2.6 
0.9 
2.4 
2.3 
2.9 
2.1 
8020 
4999 
1782 
1304 
1913 
854 
269 
230 
39 
14 
532 
190 
139 
204 
1698.9 
565.2 
81.5 
1119.9 
379.4 
290.6 
449.9 
301.6 
100.3 
198.8 
67.4 
51.6 
79.9 
3219 
1071 
2122 
719 
551 
852 
16.8% 
22.8% 
1.9% 
21.4% 
84.7 
26.5 
55.7 
2.5 
15.0 
160.5 
4151 
1370 
67 
2512 
826 
847 
838 
2.4 
2.4 
0.8 
2.2 
2.2 
2.9 
1.9 
7866 
4759 
1565 
1605 
1589 
737 
243 
212 
31 
12 
446 
147 
150 
149 
1769.7 
593.7 
92.7 
1164.9 
349.9 
324.8 
490.2 
289.1 
97.0 
190.3 
57.2 
53.1 
80.1 
3265 
1095 
2149 
646 
599 
905 
17.6% 
24.7% 
1.8% 
23.0% 
99.2 
31.0 
64.5 
3.7 
16.2 
183.1 
4093 
1321 
52 
2521 
728 
949 
845 
2.3 
2.2 
0.6 
2.2 
2.1 
2.9 
1.7 
7553 
4652 
1342 
1751 
1558 
669 
216 
194 
22 
9 
412 
119 
155 
138 
1760.4 
588.2 
91.3 
1154.2 
348.1 
329.7 
476.4 
279.9 
93.5 
183.5 
55.3 
52.4 
75.7 
3237 
1081 
2122 
640 
606 
876 
18.1% 
25.7% 
1.8% 
23.8% 
106.1 
31.8 
70.3 
4.1 
16.9 
195.1 
3983 
1273 
48 
2474 
713 
964 
797 
2.3 
2.2 
0.5 
2.1 
2.0 
2.9 
1.7 
7323 
4548 
1310 
1773 
1465 
633 
202 
181 
22 
8 
393 
113 
153 
127 
1777.4 
na 
na 
na 
na 
na 
na 
274.7 
na 
na 
n a 
na 
na 
3257 
n a 
na 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
4006 
na 
na 
na 
na 
na 
n a 
2.3 
n a 
na 
na 
na 
na 
na 
7342 
na 
na 
na 
na 
619 
na 
na 
na 
na 
na 
na 
na 
na 
0.3% 
6.6% 
-0.2% 
-0.4% 
-2.4% 
1.2% 
0.6% 
-1.2% 
5.0% 
-1.9% 
-3.8% 
-0.3% 
-0.9% 
-0.2% 
6.1% 
-0.9% 
-2.8% 
0.7% 
0.1% 
2.9% 
3.4% 
1.1% 
3.4% 
0.9% 
0.2% 
1.2% 
0.0% 
-0.6% 
0.4% 
-1.5% 
-1.3% 
-17.3% 
-1.7% 
-3.0% 
-0.4% 
-1.3% 
-1.7% 
-7.4% 
-17.2% 
-1.3% 
-0.7% 
-1.6% 
-1.9% 
-1.9% 
-2.2% 
-3.5% 
-0.9% 
-1.8% 
-2.9% 
-2.8% 
-3.9% 
6.3% 
-18.5% 
-3.1% 
-4.4% 
-1.9% 
-2.7% 
0.9% 
2.1% 
1.1% 
0.5% 
-0.7% 
4.7% 
-0.8% 
-2.2% 
-0.9% 
-2.5% 
-3.7% 
1.5% 
-3.8% 
0.4% 
1.6% 
0.0% 
-1.2% 
4.2% 
-1.3% 
2.0% 
2.4% 
-1.9% 
4.2% 
-0.3% 
-1.0% 
-0.2% 
6.2% 
-3.3% 
-0.8% 
0.1% 
1.0% 
0.3% 
-0.5% 
-2.1% 
4.8% 
-3.2% 
-0.7% 
-1.1% 
-0.8% 
-1.0% 
-1.4% 
0.1% 
-2.3% 
-0.4% 
-1.0% 
-2.6% 
4.2% 
-3.6% 
-2.9% 
-2.0% 
-1.6% 
-4.6% 
-2.8% 
-3.5% 
-5.0% 
1.6% 
-6.1% 
0.7% 
0.8% 
2.2% 
0.7% 
-1.3% 
1.9% 
1.4% 
-0.7% 
-0.6% 
-0.7% 
-2.7% 
0.5% 
0.0% 
0.2% 
0.4% 
0.2% 
-1.8% 
1.4% 
1.0% 
0.8% 
1.3% 
-0.2% 
1.3% 
2.7% 
2.7% 
2.5% 
6.5% 
1.3% 
2.2% 
-0.2% 
-0.6% 
-4.0% 
0.1% 
-2.1% 
1.9% 
0.1% 
-0.9% 
-1.4% 
-6.1% 
-0.6% 
-0.8% 
0.0% 
-1.3% 
-0.7% 
-0.4% 
-2.5% 
1.5% 
-0.3% 
-1.6% 
-2.0% 
-1.5% 
-5.5% 
-5.4% 
-1.3% 
-3.4% 
0.5% 
-1.3% 
-0.5% 
-0.9% 
-1.5% 
-0.9% 
-0.5% 
1.5% 
-2.8% 
-3.2% 
-3.6% 
-3.6% 
-3.2% 
-1.2% 
-5.4% 
-0.9% 
-1.3% 
-1.3% 
-0.9% 
1.2% 
-3.2% 
2.7% 
4.1% 
-1.9% 
3.4% 
7.0% 
2.4% 
9.0% 
9.4% 
4.1% 
6.6% 
-2.7% 
-3.6% 
-8.0% 
-1.9% 
-2.1% 
1.6% 
-5.6% 
-2.2% 
-2.7% 
-6.6% 
-1.0% 
-1.6% 
0.1% 
-2.9% 
-3.0% 
-2.2% 
-2.4% 
1.2% 
-6.0% 
-5.3% 
-6.2% 
-6.7% 
-1.8% 
-10.4% 
-4.5% 
-4.7% 
-1.1% 
-8.2% 
1.0% 
na 
na 
na 
na 
na 
na 
-1.8% 
na 
n a 
na 
na 
na 
0.6% 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
0.6% 
na 
na 
na 
na 
na 
na 
-0.4% 
na 
n a 
n a 
na 
na 
n a 
0.3% 
na 
na 
n a 
na 
-2.2% 
na 
n a 
n a 
na 
n a 
n a 
n a 
n a 
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Other OECD countries: Major trends (1980-1998) 
• Sustained economic growth since 1996 driven by the United States while Japan was deeply affected by the Asian 
crisis... 
• Final energy demand demonstrated an accelerating growth rate since 1994 but slowed down in 1997 
• Since 1980, electricity covered about 70% of incremental total final demand 
•Transport contributed 40% of final energy demand and about 80% of final oil consumption 
• Electricity's share has continued to increase regularly, but with wide regional differences 
•Gross inland energy use stagnated in 1998,interrupting the regular increase registered since 1985 
• All fossil fuels and nuclear covered incremental gross inland consumption since 1985, but oil dominated 
• Indigenous energy production increased at the same rate as gross inland consumption since 1990 
• Gas infrastructure in the NAFTA region continued to increase rapidly to meet the demand 
• Increasing coal production will be challenged by the Kyoto emissions targets 
• Nuclear production fell in Canada, stabilised in the US but increased in Japan 
• Renewable energy contribution increased as fast as fossil fuels since 1990 
• The whole region represented 25% of the world's fossil fuel reserves, principally solid fuels 
• Since 1995, thermal units covered all the incremental electricity demand 
• Solid fuels defended their major share in thermal power stations, but oil and gas grew faster in 1997 and 1998 
• Generalised deregulation of electricity markets, responsible for increasing mergers and acquisitions in US 
• NAFTA refinery capacity is well adapted to the regional markets, unlike the Japanese 
• Energy intensity improved at about -1.3% per year on average in the last five years, and accelerated 
• All final energy demand sectors have contributed to the reduction of energy intensity since 1980 
• Energy consumption per capita peaked in the United States, at twice the Japanese level 
• The United States had, by far, the lowest energy prices in OECD, helped by low tax levels 
• CO2 emissions have increased by 13% since 1990 
• Transport and power generation sectors were responsible for about 65% of C02 emissions 
• The region remained a net importer of hydrocarbons but a net exporter of solid fuels 
"Other OECD countries"is a global heading embracing:the NAFTA 
region of the USA, Canada and Mexico; the EFTA region compris-
ing Norway, Switzerland and lceland;the OECD Pacific region cov-
ering Australia, Japan and New Zealand; and Turkey. However, the 
new members (the Czech Republic, Hungary, Poland and South 
Korea) are examined in their original region to improve the coher-
Main Indicators 
Gross Inland 
Consumption 
Eneigy Intensity 
enee of the analysis. Each of these groups is rather heteroge-
neous from a sociological, political and macro-economic point of 
view. 
Sustained economic growth since 1996 driven by the United States 
while Japan was deeply affected by the Asian crisis... 
The GDP in these countries increased by about 3% during the 
eighties, falling under 2% on average between 1990 and 1995 as 
a consequence of the short recession experienced in the NAFTA 
region in 1991, to rebound well above 3% in 1996 and 1997 and 
finally slowed down to about 2% in 1998 caused by the Japanese 
recession. The economic activity of the NAFTA region is largely 
dominated by the United States contributing up to 88% of the 
region's GDP in 1998, with only 8% by Canada and 4% by Mexico. 
This region was characterised by a very long-term growth cycle 
producing an average growth of 3% per year on average since 
1982 and only a single recession year in 1991. In the last three 
years, the region's economic growth increased by 4.0%, 5.2% and 
3.8% respectively. Given the size of its economy, population and 
energy needs, Japan dominated the OECD Pacific region. In 1998, 
Japan contributed 88% of this region's GDP. Japanese GDP 
growth, above 4% per year on average during the 80's, was hit by 
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REGIONAL GDP EVOLUTION 
Billions 1990 EUR  1980 1985 1990 1996 1997 1998 85/80 90/85 9796 98/97 98/90 
Annual % Change 
EFTA 
NAFTA 
OECD Pacific 
Turkey 
Total 
221.8 
3887.3 
1774.8 
71.2 
5955.1 
244.7 
4387.8 
2092.7 
90.3 
6815.5 
275.0 
5019.2 
2599.2 
118.4 
8011.8 
299.3 
5783.4 
2951.6 
148.3 
9182.6 
306.5 
6085.5 
2997.6 
159.5 
9549.1 
313.0 
6319.5 
2936.6 
164.0 
9733.1 
2.0% 
2.5% 
3.3% 
4.9% 
2.7% 
2.4% 
2.7% 
4.4% 
5.6% 
3.3% 
2.4% 
5.2% 
1.6% 
7.5% 
4.0% 
2.1% 
3.8% 
-2.0% 
2.8% 
1.9% 
1.6% 
2.9% 
1.5% 
4.2% 
2.5% 
a severe slowdown since 1991. During the first part of the 1990's 
Japanese economic growth was only 1.6% per year on average. 
The recent Asian financial crisis cut Japanese economic growth to 
just 0.8% in 1997 and additional internal reasons (over-regulation, 
bribery and corruption, weak domestic demand, a large budget 
deficit, a shortage of credit, bad loans, troubled financial institu-
tions) induced a decline by 2.8% in 1998. Throughout 1998, the 
Japanese government used a policy of fiscal expansion, largely 
aimed at stimulating domestic demand and stabilizing the bank-
ing sector. The economic links with the developing Asian coun-
tries and China have strong impacts on Japan's economy and 
energy sector. The economic environment of the EFTA region was 
marked by GDP growth on average of 2.2% in the last five years, 
led by Norway which increased by 4.1% per year in the same peri-
od - benefiting from the increasing production of hydrocarbons 
in the North Sea. Turkey, which had remarkable annual GDP 
growth above 7% since 1995, rebounded successfully after the 
1994 recession caused by internal political problems, and experi-
enced a 6.1 % per year increase over the last four years. 
ENERGY OUTLOOK 
Final energy demand demonstrated an accelerating growth rate 
since 1994 but slowed down in 1997... 
Final energy demand, mainly driven by the NAFTA region 
absorbing 77% of consumption in 1998 (81% in 1980), demon-
strated an accelerating growth rate since 1980: stable between 
1980 and 1995, increasing by 1.0% on average between 1985 and 
1990,and growing by 1.6% on average between 1990 and 1996. 
But the last two years were marked by a pronounced slowdown: 
+0.4% in 1997 and -0.2% in 1998. The NAFTA region followed this 
evolution closely but the profile was quite different for the OECD 
Pacific region where the increase peaked during the second part 
of the 80's but slowed down during the 90's due to the poor per-
formance of the Japanese economy. Between 1990 and 1993, a 
general slowdown was observed in all regions as a result of the 
Main items 
The'Other OECD'countries, as defined in this report, comprise 
virtually all the most advanced industrialised economies out-
side the European Union. Together with the EU these econo-
mies dominate overseas direct investment and the world's 
currency and financial markets. As a result they are vulnerable 
to any major global financial or trade disruptions although, 
with the exception of Japan, this region has been largely unaf-
fected by the recent economic crises. They also undertake 
much of the total global research and development and the-
reby Influence the pace and direction of technological chan-
ge. With some of the highest average incomes and amongst 
the largest per capita levels of energy consumption, these 
OECD countries accounted for 34% of total world energy 
consumption and 36% of global C02 emissions in 1998. Key 
current policy issues include: continued liberalisation and 
structural reform of their energy sectors, especially gas and 
electricity; Implementing effective responses to a range of 
environmental issues, especially greenhouse gas emissions; 
introducing measures to curb sustained growth in transporta-
tion and its associated impacts; and - as overall regional 
import dependency increases - ensuring adequate energy 
supply security in the future. Given their economic maturity, 
the growth rates for most of these countries will remain relati-
vely modest. Thus the 'Other OECD' countries' share of global 
economic activity, energy use and environmental emissions 
will continue to decline steadily in the longer term as the worl-
d's developing grow at a much faster overall rate. 
weakness of the OECD economies. The 1994 economic resur-
gence induced a rebound of final energy consumption growth 
that peaked with a 2.8% increase, boosted by the cold weather 
conditions in the Western Hemisphere in 1996. In 1997, all regions 
benefited from warmer climatic conditions resulting in reduced 
heating requirements of more than 2% that limited the growth of 
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FINAL ENERGY DEMAND BY REGION 
Mtoe  1980  1985  1990  1996 1997 1998 85/80 90/85 9796 98/97 98/90 
Annual % Change 
EFTA 
NAFTA 
OECD Pacific 
Turkey 
Total 
33.0 
1445.1 
274.0 
26.3 
1778.3 
35.7 
1413.8 
288.0 
30.4 
1768.0 
37.0 
1440.0 
338.5 
38.5 
1854.0 
39.6 
1562.0 
383.4 
48.9 
2034.0 
39.2 
1566.2 
387.0 
50.6 
2043.0 
40.8 
1560.8 
386.8 
50.1 
2038.5 
1.6% 
-0.4% 
1.0% 
3.0% 
-0.1% 
0.7% 
0.4% 
3.3% 
4.8% 
1.0% 
-1.0% 
0.3% 
0.9% 
3.4% 
0.4% 
3.9% 
-0.3% 
0.0% 
-1.0% 
-0.2% 
1.2% 
1.0% 
1.7% 
3.3% 
1.2% 
final energy demand to 0.6% for the region as a whole. Similarly, 
warmer climatic conditions, coupled with the low economic activ-
ity in the OECD Pacific region, resulted in a decrease by 0.2% of 
total final demand in this region. 
Some disruption of statistical series has complicated the analysis 
of consumption. In the USA's statistics before 1988, electricity 
generated by autoproducers, mainly combined heat and power 
production, was accounted for at the final consumption stage in 
terms of fuel inputs, rather than as generated electricity and heat. 
Between 1989 and 1993 these inputs were progressively better 
identified statistically and allocated to electricity production and 
consequently production of heat and electricity have been regis-
tered at the final stage. This means that final energy demand in 
the United States was over-estimated (by up to 15-20 Mtoe) 
before 1993 and, as a consequence, the growth rate of final ener-
gy demand was under-estimated mainly during the transition 
period between 1989 and 1993. This treatment of data before 
1993 also perturbed the structure of fuel consumption, mainly for 
solid fuels, heat and electricity consumption. 
Since 1980, electricity covered about 70% of incremental total final 
demand... 
Final energy demand is largely dominated by hydrocarbons. 
Since 1980, the oil products and gas contributions have 
decreased slowly:from 51 % to 50% for oil and 22% to 20% for gas. 
The share of oil products in total final demand remained stable in 
the NAFTA region, which absorbed more than 75% of oil con-
sumption. The share of oil remained stable at around 50% in the 
United States accounting for 85% of the region's consumption, 
and the decline in oil's share in Canada (from 49% in 1980 to 39% 
in 1998) was compensated by some gains in Mexico (62% in 1998 
against 60% in 1980). In other regions oil's share remained sub-
stantially above 50%. In the OECD Pacific region it declined from 
57% in 1980 to 53% in 1998 under the pressure of Japan where it 
represented only 45% in 1998 against 58% in 1980. In the EFTA 
region it diminished from 60% in 1980 to 50% in 1998 as a conse-
quence of the stabilisation of oil consumption in all countries 
even though total final consumption continued to grow. The gas 
market share declined slowly in NAFTA, from 26.4% to 23.4% 
despite the 1992 liberalisation of the gas market in the United 
States. From 1990 to 1996, natural gas consumption in the United 
States increased by 12%. Lower costs resulting from greater com-
petition and deregulation in the gas industry and an expanding 
transmission and distribution network have helped expand its 
use. In 1997 and 1998, natural gas consumption fell substantially 
to equal the 1990 level. Relatively mild weather throughout these 
years was the primary cause for the reduced demand in the resi-
dential and commercial sectors. The net consumption falloff, 
along with abundant foreign supplies to the United States and 
competition driven by the overall slump in petroleum prices, 
resulted in a significant drop in natural gas prices during 1998. A 
similar evolution of consumption occurred in Canada but the con-
sumption falloff was less marked over the last two years. This con-
trasts with the evolution in the OECD Pacific region where the gas 
market is still under development. The gas share in this region 
reached only 8.3% of total final demand in 1997 (5.5% in 1980). 
But, in the main markets, Japan and Australia, gas competition 
Final Energy Demand 
Other 
I Heat 
Electricity 
Natural Gas 
I Oil 
I Solids 
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was affected by the additional costs related to LNG infrastruc-
tures. Electricity consumption grew by about 2.9% per year on 
average since 1980, the growth rate being more sustained in the 
OECD Pacific region (+3.4% on average) than in NAFTA (+2.7%) or 
EFTA (+2.1%). Thus about 70% of the incremental demand for 
energy was covered by electricity alone;this results from the high 
level of industrialisation of these regions. Solid fuels and biomass 
covered the rest of the consumption but their contributions 
remained quite marginal,declining from 11.7% in 1980 to only 8% 
in 1998. As these fuels are mainly consumed in the United States 
by industrial electricity autoproducers, the modification of statis-
tical allocations pushed down their apparent consumption 
between 1991 and 1993. Excluding this effect, the consumption 
of solid fuels remained relatively stable since 1980. 
Transport contributed 40fo of final energy demand and about 80% of 
final oil consumption... 
Industry made the major contribution to final energy demand in 
1980 with a 35% share, but this declined regularly to reach only 
27% in 1998 even though the absolute level of consumption 
remained unchanged since 1990. But industrial shares varied sig-
nificantly from region to region: 23.8% in NAFTA with a minimum 
of 21.8% in the United States, 26.5% in EFTA and 36.7% in OECD 
Pacific. Despite sustained economic activity except in Japan, 
industrial energy consumption declined by 0.2% in 1997 and 
0.9% in 1998-the major gains being located in the NAFTA region. 
The increasing predominance of less energy-intensive and high 
technology industries contributed to this evolution as well as the 
declining trend of energy intensities in many heavy industrial sec-
tors. Over the same period, transport climbed from 33% of final 
energy consumption in 1980 to 40% in 1998, becoming by far the 
major energy-consuming sector in this region. This was mainly 
under the pressure of NAFTA, where transport represented 43% of 
total final demand in 1998 against 32% in OECD Pacific and only 
29% in EFTA. Per capita energy use in the North American trans-
portation sector is among the highest in the world. Canada and 
the United States are large geographic areas, where goods and 
people are often transported over long distances. Oil consump-
tion for transportation uses in 1997 averaged about 18 bbl per 
capita in the United States and 13 bbl in Canada, as compared 
with about 6 bbl per person per year in Western Europe and 
industrialised Asia. Vehicle ownership is also very high: in 1997, 
773 vehicles per thousand persons in the United States, 631 in the 
OECD Pacific region and 509 in Western Europe. Pushed by the 
economic growth and increasing living standards car ownership 
is continuing to grow. In the OECD Pacific region, in particular 
Japan, a recent switch to larger cars has been observed. The share 
of Japanese passenger cars with an engine capacity greater than 
2000CC increased from 4% in 1980 to 21% in 1996. This phenom-
enon also occurred in Western Europe, somewhat offsetting the 
impact of the introduction on the market of more fuel-efficient 
cars. As a consequence, the increasing contribution of transport 
to oil consumption by final consumers reached 79% in the OECD 
region as a whole ¡n 1998 with a maximum of 85% in NAFTA com-
pared to only 58-59% in both OECD Pacific and EFTA. The share of 
the tertiary and domestic sector was essentially unchanged, at 
between 32% and 34% of the total over the whole period. The 
highest contribution occurred in EFTA for climatic reasons (44% of 
final consumption in 1998) and the lowest in the OECD Pacific 
region (31% of final consumption) due to the limited size of 
households. 
Electricity's share has continued to increase regularly, but with wide 
regional differences... 
Electricity's share in final consumption reached 20% in 1990 from 
15% in 1980 and continued to increase slowly to reach 22% in 
1998. EFTA, benefiting from much low-cost hydro power, had the 
largest contribution of electricity with about 35%,followed by the 
OECD Pacific region with 25% and finally NAFTA with only 21% (as 
a result of the larger contribution of the transport sector). On a 
sectoral basis the highest contributions of electricity occurred in 
the EFTA region with 56% in industry and 43% in the tertiary-
domestic sector respectively as a result of low electricity prices 
and the predominance of electrical heating. The two other 
regions were relatively homogeneous: about 30%-32% for indus-
try and 41%-43% for tertiary-domestic. The increasing contribu-
tion of electricity in industry resulted from improved automation 
and control, development of electro-technologies and an indus-
trial production more oriented to high added-value products. In 
the tertiary-domestic sector, driven by high living standards, elec-
tricity's contribution continued to grow because - even though 
the market for classical appliances was close to saturation - other 
markets such as air conditioning and microcomputers were 
developing rapidly. 
Gross inland energy use stagnated in 1998, interrupting the regular 
increase registered since 1985... 
Gross inland energy consumption showed a steady annual 
increase of about 1.9% from 1985 to 1997 after the recession 
observed during the first part of the 80's; but it stagnated in 1998. 
The United States, the largest economy in the world with about 
23% of world energy consumption and 66% of the region's ener-
gy consumption, largely dictated this evolution. Furthermore, this 
development was not equally spread over all primary fuels and 
regions. Since 1985 the lowest growth occurred in the EFTA 
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GROSS INLAND CONSUMPTION BY REGION 
Mtoe  1980  1985  1990  1996  1997 1998 85/80 90/85 9796 98/97 98/90 
Annual % Change 
EFTA 
NAFTA 
OECD Pacific 
Turkey 
Total 
41.1 
2103.6 
430.4 
31.3 
2606.4 
45.1 
2086.5 
452.4 
38.9 
2622.8 
48.6 
2258.8 
540.1 
52.5 
2900.0 
51.0 
2514.1 
628.9 
67.7 
3261.7 
52.9 
2562.0 
639.8 
71.3 
3325.9 
54.7 
2564.0 
632.3 
72.5 
3323.4 
1.9% 
-0.2% 
1.0% 
4.4% 
0.1% 
1.5% 
1.6% 
3.6% 
6.2% 
2.0% 
3.8% 
1.9% 
1.7% 
5.4% 
2.0% 
3.3% 
0.1% 
-1.2% 
1.7% 
-0.1% 
1.5% 
1.6% 
2.0% 
4.1% 
1.7% 
region, at only 1.5% per year, but it increased by as much as 3.8% 
in 1997 and 3.3% in 1998, well above the GDP growth. The major 
energy sources in this region were oil (42% in 1998) and hydro 
(24%) but the major increase concerned gas: +8% per year on 
average since 1985. The NAFTA region followed, with growth of its 
gross inland energy consumption of 1.6% per year on average 
since 1985 even though it stagnated in 1998 given the favourable 
climatic conditions which reduced the demand for heating by 
about 4%. Even Mexico, which can still be associated with devel-
oping countries, limited its growth to an average of 2.2% per year 
despite an increase by 3.5% in 1997 and 4.4% in 1998. Gross 
inland energy consumption of the NAFTA region was dominated 
by oil products (40% in 1998), fol lowed by solid fuels and natural 
gas (both with 23%). Remarkably, these three fuels demonstrated 
the same growth rate over the period 1990-1998:1.5% per year on 
average. In the OECD Pacific, where industrial development con-
tinued to increase sharply during the 1980's, accompanied by 
improving living standards, the increase reached 2.6% per year 
over the same period. But the Japanese economic recession 
reduced Japanese gross inland energy consumption by 1.5% in 
1998 and that of the OECD Pacific by 1.3%. Oil (48% in 1998) and 
solid fuels (21%) dominated the energy market in this region, but 
the major growth since 1985 was experienced by nuclear energy 
(5.8% per year on average) and natural gas (4.0%). Finally Turkey, 
a country still under rapid development, increased its consump-
tion by about 86% since 1985 or an annual average growth of 
about 5% with all kinds of energy, excepting nuclear, contributing 
to this growth. 
All fossil fuels and nuclear covered incremental gross inland con-
sumption since 1985, but oil dominated... 
Solid fuel demand, which increased by about 3.0% in the first part 
of the 80's, continued to grow by 1.6% per year on average since 
then. Nevertheless there were large variations in the last three 
years: a jump by 4.8% in 1996 and by 6.3% in 1997 followed by a 
fall of 2.1% in 1998. This recent evolution resulted from increasing 
demand from the US power sector. Solid fuels represented about 
21% of total gross inland consumption, a constant share since 
1990. Coal consumption is concentrated in the United States, 
which accounted for about three-quarters of the regional total 
since 1980. With its substantial reserves, the United States has 
come to rely heavily on coal for electricity generation and will 
continue to do so in the near future. Although there was a drop 
in demand for oil and gas between 1980 and 1985, the use of both 
these energy sources has increased regularly since then. Oil 
demand grew on average by 1.5% per year since 1985 to con-
tribute 42% of total consumption in 1998 (49% in 1980) under the 
pressure of OECD Pacific region (+2.0% per year on average) 
despite a decline in absolute terms in the last two years caused by 
the reduction of consumption in Japan (-5% in two years). Since 
1985, the annual growth of gas consumption reached an average 
of 2.0% with a peak of 4.0% in the OECD Pacific where gas use 
increased both for final energy uses (4.0% per year) and power 
generation (3.5% per year). In the United States, which absorbed 
about 72% of the whole region's gas consumption and 26% of 
total world consumption in 1998, gas use grew by 2.1% per year 
on average between 1985 and 1995, remained stable between 
1995 and 1997 and fell by 2.4% in 1998 given favourable climatic 
conditions that reduced the demand of the tertiary-domestic sec-
tor by as much as 15 Mtoe. Non-fossil fuels grew continuously to 
reach 16% of total consumption in 1998 against 10% in 1980 but 
the fortunes of particular non-fossil fuels varied markedly: geot-
hermal increased by 95% since 1985, nuclear by 77%, biomass by 
17% and hydro by only 12%. Although nuclear output fluctuated 
around its 1995 peak in the NAFTA region, it continued to grow 
steadily in the OECD Pacific region:+5.6% in 1997 and +4.1% in 
1998. Since 1985, incremental gross inland consumption has 
been covered as follows: 35% by oil, 22% by gas, 19% by solid 
fuels, 19% by nuclear and 5% by other renewable sources. 
Indigenous energy production increased at the same rate as gross 
inland consumption since 1990... 
Indigenous energy production, showing significant improve-
ment in the three main regions, increased at the same rate as 
gross inland consumption since 1990. Oil contributed 876 Mtoe 
or 30% of all energy produced in the whole region in 1998, a 1.2% 
2000 Annual Energy Review  iX 1 
OTHER OECD COUNTRIES 
reduction on the 1997 peak. In absolute terms, oil production in 
the NAFTA region peaked in 1985 at 757 Mtoe but declined sub-
stantially over the following five years as a result of lower oil prices 
to reach only 680 Mtoe in 1990. Since 1990 oil production fluctu-
ated between 675 Mtoe and 691 Mtoe. In fact, the United States' 
production has fallen by 16% between 1985 and 1990 due to the 
closure of numerous small independent producers whose prof-
itability was threatened by declining oil prices. After 1990 the 
reduction of US production (-46 Mtoe) was largely compensated 
by Canada (+30 Mtoe, or a 33% increase since 1990), and Mexico 
(+20 Mtoe) which both saw peaks in their production in 1998. In 
EFTA, the major evolution occurred in Norway where oil produc-
tion has quadrupled since 1985, making it the eighth largest 
world producer. Oil production in the OECD Pacific region, main-
ly located in Australia, remained marginal. 
60s infrastructure in the NAFTA region continued to increase rapidly 
to meet the demand... 
Natural gas production fell between 1980 and 1985 by 1.9% per 
year on average but since then it has increased continuously to 
reach a peak of 687 Mtoe in 1998. Gas production was mainly 
located in the United States (440 Mtoe) and Canada (142 Mtoe), 
the second and third largest world producers respectively. 74% of 
the incremental production since 1990 came from NAFTA, of 
which two thirds was from Canada which has doubled its produc-
tion since 1985. Infrastructure expansion is underway and 
expected to continue throughout North America to facilitate 
trans-national exchanges to meet increasing gas demand. In 
1998, approximately 55% of Canada's natural gas production was 
exported to the United States, and Canadian gas accounted for 
about 14% of total US consumption. Currently, significant 
pipeline construction both within Canada and between the 
United States and Canada is underway to accommodate US 
import demand. By the end of 2000, five major new natural gas 
pipeline projects and an upgrade on a sixth are expected to be 
complete, allowing a considerable increase in trade between the 
two countries. Considerable pipeline construction is also under-
way within the United States. Several major projects will provide 
access to new sources of both supply and demand and increase 
capacity along pipeline routes where utilisation rates are already 
high during peak periods. Although Mexico has considerable gas 
resources that could be developed, production is not expected to 
keep pace with rising internal demand, and Mexico is expected to 
remain a net importer of natural gas. As in the United States and 
Canada, most of the projected growth in Mexican demand is for 
electricity generation. Australian and Norwegian gas production 
also continued to grow: Australian production steadily increased 
at an average rate of 6.9% per year; Norwegian production only 
grew since 1990 with spectacular jumps by 32% in 1996 and 10% 
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in 1997 followed by a stabilisation in 1998. The Norwegian export 
market is totally oriented towards the European Union. Japan 
relied heavily on natural gas to cover its energy needs but 97% of 
the gas is imported. As not only the largest but also the first LNG 
importer in Asia, Japan has several major contracts that end over 
the next 5 to 10 years. Whether or not Japanese utilities seek to 
renew those contracts and/or secure LNG from other suppliers 
could have a major impact on the gas industry in the region. 
Increasing coal production will be challenged by the Kyoto emissions 
targets... 
Solid fuel production grew on average by 2% per year since 1985 
but the growth rate slowed down to 1.7% during the 90s. 
Additional contributions came mainly from the United States 
(+104 Mtoe since 1985) and Australia (+67 Mtoe), the second and 
the fourth world producers respectively. The United States, after 
relative stagnation between 1990 and 1995, again increased its 
production by 2.9% in 1996, 2.6% in 1997 and 1.6% in 1998 to 
cover additional demand from electricity generation. Australian 
production increased on average by 4.7% per year since 1985. 
These two countries were both net exporters of solids fuels. 
Exports represented 7.2% of US production and 70.7% of 
Australian production. In the future, environmental regulation, in 
particular the application of the Kyoto Protocol in industrialised 
countries, will represent a major challenge for coal markets in 
many areas of the world, especially in the OECD countries that 
have agreed to reduce their greenhouse gas emissions. Between 
2008 and 2012, the United States must reduce its emissions by 8% 
from 1990 levels, and Japan by 6%. Compared to the level of C02 
emissions registered in 1998 this means a reduction of emissions 
by 18% in the United States and by 14% in Japan. 
Nuclear production fell in Canada, stabilised in the US but increased 
in Japan... 
Nuclear energy accounted for 10.5% of total production in 1998 
against 5% in 1980. Nuclear output grew in the United Statesand 
Japan during the 80's showing a 8.5% annual increase in its con-
tribution. Since 1990 its use has increased at about 6.4% per year 
in Japan but by only 1.1 % per year in the NAFTA region caused by 
a continuous decline in Canada,-34% since 1994 and a first sig-
nificant decrease of 6.9% in the United States in 1997 followed by 
a 4.7% rebound in 1998. Japan has ambitious plans for further 
nuclear expansion, mainly to help achieve greater energy inde-
pendence and to limit emissions of greenhouse gases. However, 
the uncertainties surrounding financial markets in Asia, as well as 
increased public opposition to nuclear power, will affect new con-
struction decisions. The deregulation of the electricity industry in 
the United States is affecting the nuclear industry in different 
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ways: some units have been shut down prematurely; others have 
been sold; and still others are expected to continue operating 
beyond current retirement dates. In 1998 three reactors were 
shut down permanently. Plant sales could lead to a consolidation 
of the US nuclear electricity industry, with a few large companies 
owning and operating many nuclear plants. As a result, better 
management could lower operating costs and make nuclear 
plants more competitive in the deregulated electricity market. In 
Canada, Ontario Hydro, the utility owning the majority of the 
nuclear units, has begun an extensive programme to improve the 
performance of its nuclear plants. Seven of the oldest units have 
been shut down, five of them in 1997 and two in 1998. The units 
may be refurbished and brought back on line eventually. 
Renewable energy contribution increased as fast as fossil fuels since 
1990... 
Renewable energy contribution increased regularly since 1980 
but their share has remained stable since then. Hydro and wind 
grew very slowly since 1985, despite the impressive development 
of wind energy in the United States, especially in California. In the 
United States, hydroelectricity has become more controversial in 
Primary Production 
3000 
Mtoe 
111111 
1980 1985 1990 1995 1997 1998 
Other 
Geothermal 
I Hydro*Wind 
Nuclear 
Gas 
Oil 
recent years, with fears about environmental damage. Removing 
some limited-size dams has been decided. On the other hand, 
wind made dramatic gains in the United States in 1998 and early 
1999, for the most part because wind energy producers rushed to 
install wind facilities before the expiry of the Federal production 
tax credit for installed wind turbines. Plans for wind projects have 
been hampered in Australia by complaints and protests from local 
residents who dislike the noise and visual intrusion of wind farms. 
In Japan, the installed wind capacity reached only 200 MW in 
1998, one quarter of the capacity installed in the US during 1998. 
The contribution of geothermal energy multiplied by three dur-
ing the 80's but has grown very slowly since then. Other sources, 
mainly biomass, increased more rapidly since 1980 at about 1.6% 
per year on average. Biomass production was mainly located in 
the United States and is used to supply electricity producers. 
The whole region represented 25% of the world's fossil fuel reserves, 
principally solid fuels... 
In late 1998, all these regions' oil reserves amounted to about 
9.3% of world reserves, mostly (8.6%) located in the NAFTA region 
but the oil reserves/production ratio was only 16 years, signifi-
cantly below the world average. The situation for gas reserves was 
quite similar, with about 7.4% of world reserves, also concentrated 
in the NAFTA region (5.7%). Finally, coal reserves, mainly located 
in the United States (23.7%), and Australia (9.1%), accounted for 
33.9% of world reserves. As a result of this, the region represent-
ed 24.8% of total world fossil fuel reserves. 
Since 1995, thermal units covered all the incremental electricity 
demand... 
Electricity generation grew at an annual average rate of 3.0% 
since 1985. But the growth declined from 3.9% per year on aver-
age during the second part of the 1980's to 2.4% during the 
1990's. Thermal power stations covered 65% of the production in 
1998 (68% in 1980) with nuclear and hydro accounting for 19% 
and 16% of total production respectively. These shares have 
remained stable since 1990, with nuclear becoming more impor-
PRIMARY ENERGY PRODUCTION BY REGION 
Mtoe  1980  1985  1990  1996  1997 1998 85/80 90/85 9796 98/97 98/90 
Annual % Change 
EFTA 
NAFTA 
OECD Pacific 
Turkey 
Total 
63.6 83.4 
1910.0 2005.5 
139.1 201.9 
17.2 21.7 
131.2 
2117.0 
244.9 
25.7 
220.0 
2260.3 
306.1 
26.8 
225.2 
2273.9 
322.7 
27.6 
219.6 
2289.3 
335.8 
28.6 
2129.9 2312.5 2518.8 2813.2 2849.4 2873.3 
5.6% 
1.0% 
7.7% 
4.7% 
1.7% 
9.5% 
1.1% 
3.9% 
3.5% 
1.7% 
2.4% 
0.6% 
5.4% 
2.9% 
1.3% 
-2.5% 6.6% 
0.7% 1.0% 
4.0% 4.0% 
4.0% 1.4% 
0.Í  1.7% 
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tant than hydro in the late 80's. Since 1985, thermal units have 
covered 69% of the incremental production, nuclear 26% and 
hydro only 5%. But since 1995, all the production growth (375 
TWh) was covered by thermal, the limited fall in hydro and wind 
being barely compensated by growth in nuclear production. The 
installed capacity reached 1306 GWe in 1998 compared to 917 
GWe in 1980 and 1164 GWe in 1990. Since 1980 nuclear capacity 
has doubled but, for the first time, total installed nuclear capacity 
declined in 1998 as new commissioning in Japan did not com-
pensate for plant closures in Canada. Hydro capacity expanded 
by 2% per year on average between 1985 and 1995 but has 
increased only marginally since then. In particular the develop-
ment of wind power in the United States, the largest world mar-
ket, has slowed since 1996 despite the increasing cumulative 
impact of new commissioning with new plants being partly offset 
by the closure of old or inefficient units. On the other hand, ther-
mal power increased by 1.2% per year on average since 1985. But 
this growth was accelerating during the 90's due to the limited 
investment in nuclear and hydro combined with the growing 
demand. The growth of power capacity is not uniform across the 
whole region. The fastest increase occurred in Turkey with about 
7.1% per year on average since 1985, the bulk of it being concen-
trated during the second part of the 1980's. OECD Pacific, largely 
dominated by Japan, grew at 2.6% per year and NAFTA at only 
1.0% with two extremes: Mexico at 3.9% since 1985 and the 
United States at only 0.9%. The EFTA region grew at the same rate 
as the NAFTA region. 
Solid fuels defended their major share in thermal power stations, but 
oil and gas grew faster in 1997 and 1998... 
Solid fuels remain the main energy source for thermal power sta-
tions (62% of thermal input in 1998 versus 57% in 1980) as a result 
of the fuel preferences of US electricity producers. The contribu-
tion of oil (10% in 1998) fluctuated under the pressure of oil price 
competitiveness and environmental considerations. It declined 
by about 45% during the oil crisis in the early 1980's, to the bene-
fit of other fossil fuels; demonstrated some signs of recovery dur-
ing the second part of the 80s and the beginning of the 90's; 
dropped again in 1995 with the increasing environmental con-
cerns but increased again by 9.9% in 1997 and 7.7% in 1998 given 
lower oil prices. The development of gas use has indeed been 
very important since 1985. Gas consumption increased by about 
100% since 1985 to reach 203 Mtoe in 1998, and growth was also 
accelerating in the last two years. Growth in gas consumption 
occurred mainly in the NAFTA region where it represented about 
19% of all fuel inputs thanks to the large indigenous production 
and the liberalisation of the gas market in the United States at the 
beginning of the 1990's. Since 1990 it increased by 27% in the 
Inputs for Thermal Power Generation : Fuel Shares 
Other 
Geothermal 
Gas 
I Oil 
I Solids 
OECD Pacific region despite the lack of competitiveness of 
imported LNG on the Japanese electricity market. But environ-
mental concerns sustained gas use when oil consumption by the 
Japanese electricity sector declined by 12% in 1997 and 19% in 
1998. For the other OECD countries as a whole, the share of gas in 
thermal power stations reached about 21% in 1998, against 17% 
in 1990, making it the second largest energy source in this market 
but far behind solid fuels. 
Generalised deregulation of electricity markets, responsible for 
increasing mergers and acquisitions in US... 
Electric utility regulatory reform is underway throughout North 
America. In the United States and Canada the driving force for 
reform is the expectation that increased competition will lower 
costs of electricity supply. In the United States, reforms are being 
carried out at both the federal and state levels. The latest regula-
tions concern open access, additional guidelines for the recovery 
of stranded costs and the establishment of electronic systems on 
the availability of transmission capacity. The reforms should also 
serve to integrate more closely the US and Canadian electricity 
markets. A corporate response to this deregulation was an accel-
eration of mergers and acquisitions between electric but also gas 
companies, as also occurred in the United Kingdom after the pri-
vatisation and deregulation of its electricity market. Another cor-
porate response to policy changes has been the creation of a 
rapidly growing independent power industry, which has made for 
a more competitive environment in generation. In 1998, there 
were 109 independent power producers active in the United 
States, accounting for about 7% of existing capacity. About half of 
all new capacity additions in the United States are currently being 
supplied by independent power producers. In May 1997, the 
Japanese Cabinet approved an Action Plan for Economic 
iX 
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Structure Reform, in which deregulation measures were proposed 
as a means of promoting market mechanisms. The Action Plan 
aimed to ensure, through competition, that the electricity.gas and 
petroleum industries provide services at an international stan­
dard of performance, including costs, by 2001. 
NAFTA refinery capacity is well adapted to the regional markets, 
unlike the Japanese... 
The refinery capacity increased slowly In the whole region since 
1985. In the NAFTA region, the refining capacity, principally in the 
United States, was stable since 1985 and accounted for 24% of 
world capacity in 1998 against 26% in 1985. But this capacity was 
just sufficient to cover the needs of the region. Regional utilisa­
tion rates increased regularly from 78% in 1985 to 86% in 1990 
and 93% in 1998. The United States has experienced a steep 
decline in refining capacity since 1980. Between 1980 and 1989, 
the number of U.S. refineries fell from 324 to 204, representing a 
loss of 3 million bbl/d in operable capacity, and a concomitant 
increase in refining capacity utilization from 69% to 86%. Much of 
this decline resulted from the 1981 deregulation (elimination of 
price controls and allocations), which effectively removed the 
major prop from underneath many marginally profitable, often 
smaller, refineries. Between 1989 and 1992, refining capacity 
remained roughly stable. Since 1992, over 30 additional, mainly 
small U.S. refineries have shut down, for a wide variety of reasons 
(including environmental regulations to a minor extent). This, 
combined with higher refinery runs, raised average weekly capac­
ity utilization to 96% in 1998. Although financial, environmental, 
and legal considerations make it unlikely that new refineries will 
be built in the United States, expansion at existing refineries is 
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likely to increase total U.S. refining capacity in the long run. On 
the other hand, Japanese refinery capacity increased by 2.0% per 
year on average during the 1990's and accounted for about 6% of 
world capacity in 1998, but it has not yet adapted fully to the 
changes in product markets even though its utilisation rate 
increased from 63% in 1985 to 83% in 1998. As oil product con­
sumption has declined in recent years, the country's refining 
industry now suffers from overcapacity. This has put additional 
pressure on Japanese refiners to cut costs and become interna­
tionally competitive. 
COMPETITIVENESS 
Energy intensity improved at about -1.3% per year on average over 
the last five years, and accelerated... 
The energy intensity of the region as a whole improved signifi­
cantly (-1.9% per year on average) during the 80's, remained sta­
ble between 1990 and 1993 due to the economic slowdown, and 
improved again after this. This gain averaged -1.3% per year over 
the last five years, accelerated to reach -1.9% in 1997 and -2.0% in 
2000. Since 1990, however, this is the result of very contrasting 
regional trends. Since 1993, energy intensity improved in the 
NAFTA region by 2.2% per year on average under the lead of the 
United States (-2.4%) and Canada (-1.5%) and even Mexico con­
tributed (-0.7%) although it was still a country undergoing rapid 
development. The recent high economic growth favoured 
replacement of obsolete equipment, investment in new tech­
nologies, improvement of production processes, construction of 
new houses... that all involved a better use of energy. The EFTA 
region, already characterised by a low level of energy intensity, 
still improved its performance by 0.7% per year on average. On 
the other hand, energy intensity increased in the OECD Pacific 
region by 0.7% per year on average since 1993 under Japan's 
leadership. The depressed economic climate since the early 90's 
led to lower utilisation rates of industrial capacities and limited 
new gross fixed capital formation. This induced increasing specif­
ic energy consumption per unit of production and less invest­
ment in the rational use of energy. Consequently energy intensi­
ty has increased by 6% since 1991 and in 1998 demonstrated a 
1.4% growth. Over the same period energy intensity has declined 
by 2% in New Zealand and by 8% in Australia. Finally it must be 
noted that in the last two years Turkey reduced its energy intensi­
ty by respectively 2% and 1%. 
Compared to other OECD countries, the United States and Canada 
have high energy intensity, 70-85% higher than the EU average. 
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ENERGY INTENSITY BY REGION 
toe/1990 MEUR 
EFTA 
NAFTA 
OECD Pacific 
Turkey 
Total 
1980 1985 1990 1996 1997 1998 85/80 90/85 9796 98/97 98/90 
Annual % Change 
185.4 
541.1 
242.5 
439.6 
437.7 
184.2 
475.5 
216.2 
430.4 
384.8 
176.6 
450.0 
207.8 
443.6 
362.0 
170.3 
434.7 
213.1 
456.1 
355.2 
172.7 
421.0 
213.4 
446.8 
348.3 
174.6 
405.7 
215.3 
442.3 
341.5 
-0.1% 
-2.6% 
-2.3% 
-0.4% 
-2.5% 
-0.8% 
-1.1% 
-0.8% 
0.6% 
-1.2% 
1.4% 
-3.2% 
0.2% 
-2.0% 
-1.9% 
1.1% 
-3.6% 
0.9% 
-1.0% 
-2.0% 
-0.1% 
-1.3% 
0.4% 
0.0% 
-0.7% 
This is due to many factors. Amongst the most important are low 
energy prices, high incomes per capita, large distances between 
centres of population and extreme climatic conditions in both 
winter and summer. In contrast, Japan has a low energy intensity, 
some 20% lower than that of the EU partly due to the higher con-
tribution of energy-efficient industry in final energy consumption, 
limited size of dwellings, the country's limited energy resources 
and traditionally high energy prices. 
All final energy demand sectors contributed to the reduction of ener-
gy intensity since 1980... 
By sector, the energy intensity of industry has been continuously 
improving since 1980, falling about 47% for the region asa whole. 
The best performance occurred in the United States where the 
intensity that continued to improve at a sustained rate during the 
1990's has fallen by 57% since 1980. The improvement of the 
Japanese industrial energy intensity, limited to 34% since 1980, 
reflected the stability observed since 1992. In Canada, the gain 
was limited to 32% due to the stabilisation of energy intensity 
between 1990 and 1996 but it improved again by respectively 
3.1% and 2.9% in 1997 and 1998. It is only in Turkey, characterised 
by rapid industrialisation, that energy intensity in industry has 
increased since 1980. The tertiary-domestic sector also improved 
its energy intensity by about 20% during the 1980's despite the 
improvement in living standards and the development of new 
appliances such as air conditioning. Between 1990 and 1996, it 
has fluctuated around the 1990 level, with improvements in 
Turkey (-5%) and in the United States (-2%) being compensated 
by poorer performance in Canada (+3%) and Japan (+8%). But, in 
1997 and 1998, characterised by favourable climatic conditions, it 
improved respectively by 4.6%and 4.1% asa whole:-5.1% in the 
EFTA region in two years, -6% in Turkey, -12.3% in the NAFTA 
region and remained stable in the OECD Pacific region. Even the 
transport sector improved its energy intensity by about 12% dur-
ing the 80's and by 3.5% since 1990, driven by the Canadian (-23% 
since 1980) and the US (-18%) performance while energy intensi-
ty was stable in Japan and increased in the EFTA region (9% since 
1980). In contrast, the energy intensity of power generation, dri-
ven by the increasing contribution of electricity to final energy 
demand, has grown by about 10% since 1985. 
Energy consumption per capita peaked in the United States, at twice 
the Japanese level... 
The gross inland consumption per capita increased slowly by 
0.7% since 1985 to reach an average value of 5.3 toe/inhabitant in 
1998. But it reflected large variations between regions and coun-
tries depending mainly upon living standards and, to a less extent, 
the industrialisation level. Absolute values varied from 1.1 
toe/inhabitant in Turkey, to 4.2 in the OECD Pacific,4.6 in EFTA, and 
6.5 toe/inhabitant in NAFTA, with a peak of 8.1 toe/inhabitant in 
the United States, the highest per capita consumption in the 
world. The energy consumption per inhabitant was twice as high 
in the United States as in Japan, the first and the second industri-
alised countries in the world respectively. Although per capita 
consumption remained stable in NAFTA since 1980, it increased in 
all the other regions since 1980: by 60% in Turkey, 32% in the 
Energy Intensity by Sector (toe/1990 MECU) 
Industry 
Thermal Power 
Generation 
Tertiary-Domestic 
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OECD Pacific region and 21% in EFTA. This was a consequence of 
increasing living standards and also industrial development in the 
case of Turkey. 
The United States had, by far, the lowest energy prices in OECD, 
helped by low tax levels... 
If energy efficiency is a major factor influencing competitiveness, 
energy prices are even more important, to the exclusion of any 
consideration of labour costs, fiscal systems and regulation. 
Comparing energy prices within the main competitors inside the 
OECD - the United Statesjapan and the European Union - it is 
clear that US prices are the lowest, followed by the European and 
the Japanese. In 1997, the latest year for which complete data 
were available, prices of industrial heavy fuel oil ranged from 79 
EUR90/toe in the United States, to 115 EUR90/toe in Japan and 
123 EUR90/toe for the European average. For natural gas deliver-
ies to industry the respective prices were 87 EUR90/toe in US, 119 
EUR90/toe in the European Union and 280 EUR90/toe in Japan. 
Finally, for electricity the prices were 28 EUR90/MWh in the United 
States, 44 EUR90/MWh in European Union and 90 EUR90/MWh in 
Japan. As a first approximation, it can be considered that US 
prices reflect low prices observed in liberalised and competitive 
markets, especially for gas and electricity. Additionally, tax levels 
are also considerably lower in the USA. 
ENVIRONMENT 
CO2 emissions increased by 13% since 1990... 
C02 emissions have increased continuously since 1985 (+23% 
since 1985) driven by the OECD Pacific (+32% since 1985) and the 
NAFTA region (+20% since 1985). Since 1990 C02 emissions for 
the region as a whole have grown by 13% despite a continuous 
slow decline until 1995 of the carbon intensity of the fuel mix due 
to the increasing contribution of non-fossil fuels and switching 
from solids fuels and oil products to natural gas. Over the last 
three years this indicator has been negatively influenced by the 
reduced contribution of non-fossil fuels, mainly compensated by 
coal in the United States, and the increased competitiveness of oil 
products due to depressed prices on the international market. It 
must be stressed that C02 emissions by unit of GDP, generally 
slowing down in other parts of the world, were only declining by 
0.9% per year in this region since 1990. They were declining in the 
NAFTA region (-1.3% per year) but stable in both the EFTA and 
OECD Pacific regions. The level of C02 emissions per capita 
reflects living standards and the industrialisation levels as well as 
the efforts to reduce energy intensity. The range was very large 
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inside the region with 2800 kg of C02/capita in Turkey, 3773 in 
Mexico, 8877 in Japan, 16553 in Canada and 20680 in the United 
States. 
Transport and power generation were responsible for about 65% of 
C02 emissions... 
Since 1990 the main contributor to C02 emissions has been 
power generation. Its share of total emissions grew from 27% in 
1980 to 35% in 1998. In the last three years, the large increase of 
solid fuel consumption by US electricity producers, and to a less 
extent of oil products, induced a jump of about 15% in power 
generation C02 emissions. The second contributor by far was the 
transport sector with a share of about 30% in 1998 against 27% in 
1980. Emissions from the tertiary and domestic sectors (12% of 
total emissions in 1998 against 16% in 1980) remained almost 
constant since 1980, fluctuating in accordance with climatic COn-
COj Emissions by Sector 
- — 
Electricity 
production 
I Industry 
Tertiary-Domestic 
Transport 
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ditions. Finally, C02 emissions from industry, still declining sub-
stantially over the last two years, have fallen by about 28% since 
1980, their share in total C02 emissions being reduced from 20% 
in 1980 to only 12% in 1997. 
GLOBAL MARKETS 
The region remained a net importer of hydrocarbons but a net 
exporter of solid fuels... 
The region is a net importer of energy. Although its import 
dependency index dropped to 11% in 1985, it has increased since 
then to reach 16% in 1990, and has subsequently fluctuated 
between 14% and 16%. The region imported mainly crude oil and 
oil products, covering almost all of its total fuel imports. Although 
the NAFTA region diversified its suppliers between Latin America 
(142 Mtoe), the Middle East (109 Mtoe), Africa (90 Mtoe) and the 
North Sea (49 Mtoe), the OECD Pacific region relied almost entire-
ly on the Middle East (218 Mtoe). Japan also imported some LNG. 
The EFTA region remained a net exporter of both crude oil (133 
Mtoe) and natural gas (35 Mtoe). On the other hand, the region 
remained a net coal exporter, the main volumes being exported 
by Australia (105 Mtoe), the United States (42 Mtoe) and Canada 
(12 Mtoe). 
The situation differs between regions and countries. Inside 
NAFTA, the United States was the only net importer of oil (517 
Mtoe in 1998), the two other members being net exporters 
(Mexico with 82 Mtoe and Canada with 42 Mtoe). The United 
States remained the largest world importer of oil, absorbing 26% 
of interregional exchanges, just ahead of Western Europe. NAFTA 
countries are self-sufficient in natural gas even though significant 
trade took place between Canada and the United States. The 
import dependency of NAFTA remained limited to about 13%, but 
increased regularly since 1990. Conversely, the OECD Pacific 
region depended for 46% on energy imports in 1997 (70% in 
1980), declining regularly since 1990 due to the increasing 
exports from Australia and the increasing contribution of non-fos-
sil fuels, mainly nuclear, in Japan. But Japan's import dependency 
was still 78% in 1998 against 88% in 1980, as it is totally depen-
dent on imports for all fossil fuels consumed in the country. At the 
same time, Australia, one of the world's largest solid fuel produc-
ers, exported about 51% of its total primary energy production. 
Finally the EFTA region, led by Norway, became a larger net 
exporter of energy. In 1997, about 85% of both crude oil and nat-
ural gas produced in the region were exported, mainly to the 
European Union. 
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OTHER OECO COUNTRIES: SUMMARY ENERGY BALANCE 
Mtoe  1980  1985  1990  1996  1997  1998  85/80  90/85  97/96  97/98  98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
2129.9 
541.2 
746.8 
572.7 
105.0 
68.6 
7.8 
87.8 
544.4 
-35.2 
580.9 
501.0 
79.9 
-0.6 
-0.6 
2606.4 
496.2 
1268.7 
572.9 
268.6 
3724.8 
401.2 
797.8 
2525.9 
916.8 
80.0 
204.3 
632.6 
46.4 
Fuel Inputs for Thermal Power Generation 593.6 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C09 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
339.8 
136.6 
107.7 
7.3 
2.2 
36.6 
147.8 
1778.3 
122.9 
900.6 
398.1 
269.2 
1.8 
85.7 
6654.2 
508.88 
87.4 
437.7 
5.12 
Electricity Generated/Capita (kWh/inhabitant) 7320 
C02 Emissions/Capita (t of Q^/inhabitant) 
Import Dependency % 
13.1 
20.5 
2312.5 
605.6 
828.5 
519.7 
169.8 
75.8 
13.0 
100.2 
304.7 
-53.5 
347.8 
271.7 
76.1 
11.0 
-0.6 
2622.8 
572.5 
1154.9 
537.2 
358.3 
4184.7 
649.4 
880.3 
2655.0 
1083.2 
120.3 
232.7 
730.2 
44.1 
620.9 
422.6 
78.6 
103.9 
12.4 
3.4 
36.8 
141.0 
1768.0 
122.9 
869.8 
367.7 
307.5 
3.2 
96.9 
6624.7 
540.17 
100.0 
384.8 
4.86 
7747 
12.3 
11.5 
2518.8 
705.0 
798.8 
577.6 
238.4 
77.6 
22.9 
98.4 
469.8 
-70.1 
519.0 
429.9 
89.1 
22.5 
-1.6 
2900.0 
612.4 
1266.2 
585.6 
435.8 
5061.8 
913.4 
901.4 
3247.0 
1163.9 
148.5 
255.4 
760.0 
49.6 
766.5 
468.9 
97.4 
133.8 
22.0 
44.3 
36.4 
172.6 
1854.0 
123.4 
925.4 
380.5 
366.2 
3.8 
54.7 
7203.7 
571.76 
117.6 
362.0 
5.07 
8853 
12.6 
16.0 
2813.2 
741.7 
874.5 
672.0 
298.0 
89.8 
25.2 
112.0 
479.7 
-68.3 
526.1 
458.5 
67.6 
21.2 
0.7 
3261.7 
676.5 
1367.1 
692.4 
525.7 
5860.8 
1143.2 
1041.9 
3675.7 
1279.1 
163.1 
281.0 
835.0 
52.3 
897.6 
565.4 
82.0 
176.6 
24.0 
49.6 
35.2 
214.7 
2034.0 
91.9 
997.1 
440.5 
430.7 
10.4 
63.4 
7912.6 
609.68 
134.7 
355.2 
5.35 
9613 
13.0 
14.6 
2849.4 
767.6 
887.2 
681.8 
287.7 
88.9 
24.5 
111.7 
507.5 
-63.2 
550.3 
486.4 
63.9 
20.5 
0.1 
3325.9 
719.1 
1392.7 
701.5 
512.7 
5946.3 
1103.9 
1031.0 
3811.4 
1299.7 
165.0 
282.1 
852.6 
52.2 
945.0 
592.9 
90.0 
188.9 
23.3 
50.0 
34.7 
219.9 
2043.0 
98.6 
1002.3 
429.8 
439.2 
10.4 
62.7 
8096.4 
614.68 
140.1 
348.3 
5.41 
9674 
13.2 
15.1 
2873.3 
782.3 
876.2 
687.1 
300.5 
84.8 
25.3 
117.1 
515.5 
-65.5 
560.0 
490.9 
69.1 
20.9 
0.1 
3323.4 
703.9 
1398.9 
692.8 
527.8 
6111.0 
1153.1 
983.1 
3974.8 
1306.2 
163.5 
285.7 
857.0 
53.4 
982.0 
605.7 
96.9 
203.1 
24.0 
52.2 
34.8 
214.3 
2038.5 
96.2 
1013.2 
403.6 
449.2 
10.5 
65.8 
8172.0 
620.68 
142.8 
341.5 
5.35 
9846 
13.2 
15.4 
1.7% 
2.3% 
2.1% 
-1.9% 
10.1% 
2.0% 
10.9% 
2.7% 
-11.0% 
8.7% 
-9.8% 
-11.5% 
-1.0% 
-
-1.8% 
0.1% 
2.9% 
-1.9% 
-1.3% 
5.9% 
2.4% 
10.1% 
2.0% 
1.0% 
3.4% 
8.5% 
2.6% 
2.9% 
-1.0% 
0.9% 
4.5% 
-10.5% 
-0.7% 
11.3% 
9.3% 
0.1% 
-0.9% 
-0.1 % 
0.0% 
-0.7% 
-1.6% 
2.7% 
12.3% 
2.5% 
-0.1 % 
1.2% 
2.7% 
-2.5% 
-1.1% 
1.1% 
-1.3% 
-11.0% 
1.7% 
3.1% 
-0.7% 
2.1% 
7.0% 
0.5% 
11.9% 
-0.4% 
9.0% 
5.6% 
8.3% 
9.6% 
3.2% 
15.4% 
22.9% 
2.0% 
1.4% 
1.9% 
1.7% 
4.0% 
3.9% 
7.1% 
0.5% 
4.1% 
1.4% 
4.3% 
1.9% 
0.8% 
2.4% 
4.3% 
2.1% 
4.4% 
5.2% 
12.2% 
67.2% 
-0.2% 
4.1% 
1.0% 
0.1% 
1.2% 
0.7% 
3.6% 
3.3% 
-10.8% 
1.7% 
1.1% 
3.3% 
-1.2% 
0.9% 
2.7% 
0.5% 
6.8% 
1.3% 
3.5% 
1.4% 
1.5% 
-3.4% 
-1.0% 
-2.8% 
-0.3% 
5.8% 
-7.5% 
4.6% 
6.1% 
-5.4% 
-3.2% 
-
2.0% 
6.3% 
1.9% 
1.3% 
-2.5% 
1.5% 
-3.4% 
-1.0% 
3.7% 
1.6% 
1.2% 
0.4% 
2.1% 
-0.2% 
5.3% 
4.9% 
9.9% 
6.9% 
-3.1% 
0.7% 
-1.5% 
2.4% 
0.4% 
7.3% 
0.5% 
-2.4% 
2.0% 
0.4% 
-1.1% 
2.3% 
0.8% 
4.0% 
-1.9% 
1.1% 
0.6% 
1.5% 
3.9% 
0.8% 
1.9% 
-1.2% 
0.8% 
4.4% 
-4.6% 
3.4% 
4.8% 
1.6% 
3.6% 
1.8% 
0.9% 
8.1% 
1.7% 
-
-0.1% 
-2.1% 
0.4% 
-1.2% 
2.9% 
2.8% 
4.5% 
-4.6% 
4.3% 
0.5% 
-0.9% 
1.3% 
0.5% 
2.3% 
3.9% 
2.2% 
7.7% 
7.6% 
3.3% 
4.5% 
0.4% 
-2.5% 
-0.2% 
-2.4% 
1.1% 
-6.1% 
2.3% 
0.8% 
5.0% 
0.9% 
1.0% 
1.9% 
-2.0% 
-1.0% 
1.8% 
0.0% 
1.6% 
1.7% 
1.3% 
1.2% 
2.2% 
2.9% 
1.1% 
1.3% 
2.2% 
1.2% 
-0.8% 
1.0% 
1.7% 
-3.1% 
-0.9% 
-
1.7% 
1.8% 
1.3% 
2.1% 
2.4% 
2.4% 
3.0% 
1.1% 
2.6% 
1.5% 
1.2% 
1.4% 
1.5% 
0.9% 
3.1% 
3.3% 
-0.1% 
5.4% 
1.1% 
2.1% 
-0.6% 
2.7% 
1.2% 
-3.1% 
1.1% 
0.7% 
2.6% 
13.6% 
2.3% 
1.6% 
1.0% 
2.5% 
-0.7% 
0.7% 
1.3% 
0.6% 
-0.5% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
2000 Annual Energy Review OTHER OECD COUNTRIES  PART IV 
OTHER OECD COUNTRIES : MAIN INDICATORS 
1980 1985 1990 1996 1997 1998 85/80 90/85 9796 98/97 98/90 
i 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/i n ha bi t an t) 
Industry 
Transport 
Tertiary-Domestic 
2606.4 
568.6 
17.7 
154.8 
1778.3 
623.5 
591.4 
563.4 
437.7 
95.5 
3.0 
104.7 
99.3 
94.6 
5122 
1225 
1162 
1107 
15.1% 
18.6% 
0.4% 
26.9% 
164.2 
68.6 
87.8 
7.8 
27.6 
322.7 
6654.2 
1708.2 
51.1 
378.2 
1409.7 
1799.4 
1038.6 
2.6 
2.3 
3.0 
2.3 
2.9 
0.0 
2.4 
2.3 
3.0 
1307.6 
2770 
3536 
2041 
C02 per unit of GDP (tn of CO2/1990 MEUR) 1117 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
f 
287 
9 
0 
64 
237 
302 
2622.8 
594.5 
14.0 
159.2 
1768.0 
576.6 
611.1 
580.3 
384.8 
87.2 
2.0 
84.6 
89.7 
85.1 
4856 
1067 
1131 
1074 
17.4% 
21.1% 
0.4% 
31.6% 
189.0 
75.7 
100.2 
13.1 
27.7 
349.9 
6624.7 
1870.1 
37.7 
381.6 
1229.9 
1860.4 
986.6 
2.5 
2.2 
3.1 
2.0 
2.7 
2.5 
2.4 
2.1 
3.0 
1226.4 
2277 
3444 
1826 
972 
274 
6 
0 
56 
180 
273 
2000 Annua 
2900.0 
660.2 
84.5 
187.4 
1853.4 
545.1 
698.5 
609.7 
362.0 
82.4 
10.5 
68.0 
87.2 
76.1 
5072 
953 
1222 
1066 
19.8% 
25.7% 
0.4% 
36.6% 
198.9 
77.3 
98.4 
23.3 
24.8 
347.9 
7203.7 
2092.6 
117.3 
440.4 
1177.7 
2124.6 
979.1 
2.5 
2.1 
3.2 
1.2 
1.4 
2.1 
2.4 
2.2 
3.0 
1259.9 
2060 
3716 
1712 
899 
261 
15 
0 
55 
147 
265 
3261.7 
720.4 
153.7 
203.2 
2032.3 
548.1 
787.1 
697.1 
355.2 
78.4 
16.7 
59.7 
85.7 
75.9 
5350 
899 
1291 
1143 
21.2% 
30.0% 
0.4% 
37.8% 
227.0 
89.2 
112.0 
25.7 
24.7 
372.3 
7912.6 
2312.8 
317.3 
462.7 
1052.8 
2390.4 
.1085.0 
2.4 
2.1 
3.2 
1.9 
2.1 
3.0 
2.3 
1.9 
3.0 
1297.8 
1727 
3921 
1780 
862 
252 
35 
1 
50 
115 
260 
3325.9 
745.4 
176.7 
206.1 
2041.2 
547.2 
802.3 
691.7 
348.3 
78.1 
18.5 
57.3 
84.0 
72.4 
5411 
890 
1305 
1125 
21.5% 
30.5% 
0.4% 
38.9% 
225.0 
88.3 
111.7 
25.0 
23.6 
366.1 
8096.4 
2379.3 
393.9 
467.6 
1040.9 
2434.9 
1068.1 
2.4 
2.1 
3.2 
2.1 
2.2 
3.0 
2.3 
1.9 
3.0 
1317.2 
1693 
3961 
1738 
848 
249 
41 
1 
49 
109 
255 
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3323.4 
770.7 
187.6 
210.8 
2036.8 
542.2 
818.1 
676.5 
341.5 
79.2 
19.3 
55.7 
84.1 
69.5 
5354 
873 
1318 
1090 
22.1% 
31.2% 
0.4% 
40.9% 
227.1 
84.2 
117.1 
25.9 
23.3 
365.9 
8172.0 
2434.4 
420.4 
477.6 
1017.3 
2483.7 
1001.1 
2.5 
2.1 
3.2 
2.1 
2.2 
2.9 
2.3 
1.9 
3.0 
1316.6 
1639 
4002 
1613 
840 
250 
43 
1 
49 
105 
255 
0.1% 
0.9% 
-4.6% 
0.6% 
-0.1% 
-1.6% 
0.7% 
0.6% 
-2.5% 
-1.8% 
-7.2% 
-4.2% 
-2.0% 
-2.1% 
-1.1% 
-2.7% 
-0.5% 
-0.6% 
2.8% 
2.6% 
1.7% 
3.3% 
2.9% 
2.0% 
2.7% 
11.0% 
0.1% 
1.6% 
-0.1% 
1.8% 
-5.9% 
0.2% 
-2.7% 
0.7% 
-1.0% 
-0.2% 
-0.8% 
0.9% 
-2.6% 
-1.3% 
-
-0.4% 
-1.2% 
0.0% 
-1.3% 
-3.8% 
-0.5% 
-2.2% 
-2.7% 
-0.9% 
-8.4% 
-
-2.5% 
-5.3% 
-2.0% 
Annual % Change 
2.0% 
2.1% 
43.3% 
3.3% 
0.9% 
-1.1% 
2.7% 
1.0% 
-1.2% 
-1.1% 
38.8% 
-4.3% 
-0.6% 
-2.2% 
0.9% 
-2.2% 
1.6% 
-0.1% 
2.6% 
4.0% 
1.1% 
3.0% 
1.0% 
0.4% 
-0.4% 
12.2% 
-2.2% 
-0.1% 
1.7% 
2.3% 
25.5% 
2.9% 
-0.9% 
2.7% 
-0.2% 
-0.3% 
-0.8% 
0.2% 
-9.4% 
-12.5% 
-3.9% 
-0.4% 
0.3% 
0.0% 
0.5% 
-2.0% 
1.5% 
-1.3% 
-1.5% 
-1.0% 
21.5% 
2.4% 
-0.4% 
-4.0% 
-0.6% 
2.0% 
3.5% 
15.0% 
1.5% 
0.4% 
-0.2% 
1.9% 
-0.8% 
-1.9% 
-0.5% 
10.6% 
-4.0% 
-2.0% 
-4.6% 
1.1% 
-1.0% 
1.1% 
-1.6% 
1.5% 
1.9% 
0.7% 
2.9% 
-0.9% 
-1.0% 
-0.3% 
-2.7% 
-4.7% 
-1.7% 
2.3% 
2.9% 
24.1% 
1.1% 
-1.1% 
1.9% 
-1.6% 
0.3% 
1.6% 
-0.6% 
9.7% 
7.9% 
-0.1% 
-0.4% 
-1.0% 
-0.1% 
1.5% 
-1.9% 
1.0% 
-2.4% 
-1.6% 
-1.1% 
19.4% 
10.8% 
-2.8% 
-4.9% 
-2.1% 
-0.1 % 
3.4% 
6.2% 
2.3% 
-0.2% 
-0.9% 
2.0% 
-2.2% 
-2.0% 
1.4% 
4.2% 
-2.8% 
0.0% 
-4.1% 
-1.0% 
-1.9% 
1.0% 
-3.2% 
2.5% 
2.2% 
1.6% 
5.2% 
0.9% 
-4.6% 
4.8% 
3.2% 
-1.0% 
0.0% 
0.9% 
2.3% 
6.7% 
2.1% 
-2.3% 
2.0% 
-6.3% 
1.0% 
-0.7% 
-1.0% 
0.9% 
0.5% 
-2.2% 
-0.1% 
-1.4% 
0.0% 
0.0% 
-3.2% 
1.0% 
-7.2% 
-1.0% 
0.4% 
4.7% 
-35.7% 
0.2% 
-4.1% 
0.1% 
1.7% 
2.0% 
10.5% 
1.5% 
1.2% 
-0.1% 
2.0% 
1.3% 
-0.7% 
-0.5% 
7.8% 
-2.5% 
-0.5% 
-1.1% 
0.7% 
-1.1% 
1.0% 
0.3% 
1.4% 
2.5% 
-0.1% 
1.4% 
1.7% 
1.1% 
2.2% 
1.3% 
-0.8% 
0.6% 
1.6% 
1.9% 
17.3% 
1.0% 
-1.8% 
2.0% 
0.3% 
-0.1% 
-0.2% 
0.0% 
6.9% 
6.2% 
4.5% 
-0.5% 
-1.7% 
0.0% 
0.6% 
-2.8% 
0.9% 
-0.7% 
-0.9% 
-0.5% 
14.5% 
34.9% 
-1.4% 
-4.2% 
-0.5% 
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NAFTA : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998 85/80 90/85 97/96 97/98 98/90 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generatior 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
1910.0 
470.2 
697.2 
539.7 
79.8 
47.0 
5.4 
70.7 
246.0 
-56.0 
301.1 
265.3 
35.9 
0.9 
0.0 
2103.6 
399.9 
959.3 
541.5 
202.9 
2867.6 
304.2 
546.8 
2016.5 
701.6 
62.4 
130.5 
508.7 
46.7 
476.5 
307.1 
73.5 
90.2 
5.4 
0.3 
36.4 
112.6 
1445.1 
74.8 
711.5 
382.2 
205.2 
1.0 
70.3 
5414.6 
319.10 
88.6 
541.1 
6.59 
Electricity Generated/Capita (kWh/inhabitant) 8986 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
17.0 
11.5 
2005.5 
502.5 
757.1 
480.0 
122.3 
52.8 
9.9 
80.9 
68.9 
-64.9 
134.8 
108.3 
26.5 
-1.0 
0.0 
2086.5 
454.5 
880.5 
485.5 
266.0 
3173.8 
467.2 
613.9 
2092.7 
823.3 
92.7 
147.3 
583.3 
44.0 
498.3 
374.1 
39.3 
74.3 
9.9 
0.7 
36.1 
105.3 
1413.8 
71.5 
680.7 
347.2 
232.0 
2.2 
80.2 
5336.1 
339.13 
100.0 
475.5 
6.15 
9359 
15.7 
3.3 
2117.0 
580.2 
679.5 
530.5 
179.5 
51.3 
18.2 
77.9 
215.6 
-76.5 
291.0 
269.1 
21.9 
1.0 
0.0 
2258.8 
484.1 
930.6 
517.2 
326.9 
3786.2 
687.5 
596.4 
2502.3 
866.0 
113.9 
159.6 
592.5 
49.9 
609.1 
408.9 
46.9 
95.1 
18.2 
40.0 
35.3 
125.8 
1440.0 
68.1 
705.6 
354.5 
271.1 
2.3 
38.4 
5681.6 
360.29 
114.4 
450.0 
6.27 
10509 
15.8 
9.4 
2260.3 
593.6 
679.1 
603.0 
212.7 
63.8 
18.5 
89.6 
274.1 
-65.9 
339.6 
329.6 
10.1 
0.3 
0.0 
2514.1 
529.8 
996.9 
602.8 
384.7 
4386.6 
815.9 
742.4 
2828.3 
932.4 
118.1 
174.6 
639.7 
53.7 
714.0 
485.5 
36.0 
130.0 
18.5 
44.0 
34.0 
159.1 
1562.0 
37.7 
746.4 
404.3 
319.0 
8.3 
46.4 
6178.8 
387.39 
131.8 
434.7 
6.49 
11323 
15.9 
10.8 
2273.9 
609.2 
691.1 
608.3 
197.9 
61.2 
17.5 
88.7 
307.4 
-60.4 
367.3 
354.6 
12.7 
0.5 
0.0 
2562.0 
563.6 
1025.0 
608.0 
365.3 
4418.2 
759.3 
711.5 
2947.3 
944.0 
119.3 
175.4 
649.4 
53.4 
760.4 
509.4 
49.4 
139.9 
17.5 
44.1 
33.3 
162.1 
1566.2 
42.5 
753.3 
392.7 
324.3 
8.2 
45.3 
6349.8 
390.74 
138.7 
421.0 
6.56 
11307 
16.3 
11.9 
2289.3 
616.3 
684.9 
612.5 
207.2 
56.2 
18.1 
94.0 
338.8 
-51.5 
391.9 
367.5 
24.4 
-1.7 
0.1 
2564.0 
549.6 
1043.0 
595.8 
375.6 
4547.8 
794.9 
653.6 
3099.2 
942.9 
115.2 
178.2 
649.6 
55.1 
796.7 
516.8 
63.3 
152.1 
18.1 
46.4 
33.4 
158.0 
1560.8 
42.2 
765.3 
365.5 
331.3 
8.2 
48.3 
6427.4 
395.07 
144.0 
405.7 
6.49 
11511 
16.3 
13.1 
1.0% 
1.3% 
1.7% 
-2.3% 
8.9% 
2.3% 
13.0% 
2.8% 
-22.5% 
3.0% 
-14.8% 
-16.4% 
-5.9% 
-
41.3% 
-0.2% 
2.6% 
-1.7% 
-2.2% 
5.6% 
2.1% 
9.0% 
2.3% 
0.7% 
3.3% 
8.3% 
2.5% 
2.8% 
-1.2% 
0.9% 
4.0% 
-11.8% 
-3.8% 
13.0% 
15.5% 
-0.2% 
-1.3% 
-0.4% 
-0.9% 
-0.9% 
-1.9% 
2.5% 
16.3% 
2.7% 
-0.3% 
1.2% 
2.5% 
-2.6% 
-1.4% 
0.8% 
-1.5% 
-22.3% 
Annual % Ch 
1.1% 
2.9% 
-2.1% 
2.0% 
8.0% 
-0.6% 
12.9% 
-0.8% 
25.6% 
3.3% 
16.6% 
20.0% 
-3.7% 
-
-11.8% 
1.6% 
1.3% 
1.1% 
1.3% 
4.2% 
3.6% 
8.0% 
-0.6% 
3.6% 
1.0% 
4.2% 
1.6% 
0.3% 
2.6% 
4.1% 
1.8% 
3.6% 
5.0% 
12.9% 
124.7% 
-0.4% 
3.6% 
0.4% 
-1.0% 
0.7% 
0.4% 
3.2% 
1.0% 
-13.7% 
1.3% 
1.2% 
2.7% 
-1.1% 
0.4% 
2.3% 
0.0% 
23.5% 
0.6% 
2.6% 
1.8% 
0.9% 
-6.9% 
-4.2% 
-5.1% 
-1.0% 
12.1% 
-8.4% 
8.2% 
7.6% 
26.1% 
39.2% 
-
1.9% 
6.4% 
2.8% 
0.9% 
-5.0% 
0.7% 
-6.9% 
-4.2% 
4.2% 
1.3% 
1.0% 
0.5% 
1.5% 
-0.5% 
6.5% 
4.9% 
37.4% 
7.6% 
-5.1% 
0.3% 
-2.1% 
1.9% 
0.3% 
12.5% 
0.9% 
-2.9% 
1.7% 
-0.6% 
-2.3% 
2.8% 
0.9% 
5.2% 
-3.2% 
1.0% 
-0.1% 
1.9% 
10.2% 
ange 
0.7% 
1.2% 
-0.9% 
0.7% 
4.7% 
-8.1% 
3.2% 
6.0% 
10.2% 
-14.7% 
6.7% 
3.6% 
92.6% 
-
-
0.1% 
-2.5% 
1.8% 
-2.0% 
2.8% 
2.9% 
4.7% 
-8.1% 
5.2% 
-0.1% 
-3.4% 
1.6% 
0.0% 
3.1% 
4.8% 
1.5% 
28.1% 
8.7% 
3.2% 
5.0% 
0.4% 
-2.5% 
-0.3% 
-0.7% 
1.6% 
-6.9% 
2.2% 
0.0% 
6.7% 
1.2% 
1.1% 
3.8% 
-3.6% 
-1.0% 
1.8% 
0.1% 
10.1% 
1.0% 
0.8% 
0.1% 
1.8% 
1.8% 
1.2% 
-0.1% 
2.4% 
5.8% 
-4.8% 
3.8% 
4.0% 
1.4% 
-
15.1% 
1.6% 
1.6% 
1.4% 
1.8% 
1.7% 
2.3% 
1.8% 
1.2% 
2.7% 
1.1% 
0.1 % 
1.4% 
1.2% 
1.2% 
3.4% 
3.0% 
3.8% 
6.1% 
-0.1% 
1.9% 
-0.7% 
2.9% 
1.0% 
-5.8% 
1.0% 
0.4% 
2.5% 
17.2% 
2.9% 
1.6% 
1.2% 
2.9% 
-1.3% 
0.4% 
1.1% 
0.4% 
4.2% 
(1) Includes nuclear, hydro and wind.net imports of electricity, and other energy sources. 
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NAFTA : MAIN INDICATORS 
1980 1985 1990 1996 1997 1998 85/80 90/85 9796 98/97 98/90 
¿ 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
2103.6 
470.1 
1.0 
130.6 
1445.1 
478.1 
502.2 
464.7 
541.1 
120.9 
0.3 
123.0 
129.2 
119.5 
6592 
1498 
1574 
1456 
14.2% 
16.4% 
0.1% 
27.2% 
123.1 
47.0 
70.7 
5.4 
31.7 
385.7 
5414.6 
1433.2 
2.1 
315.8 
1057.3 
1530.7 
850.2 
2.6 
2.4 
3.0 
0.6 
2.1 
0.0 
2.4 
2.2 
3.0 
16969 
3313 
4797 
2664 
C02 per unit of GDP (tn of C02/1990 MEUR) 1393 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Í 
369 
1 
0 
81 
272 
394 
2086.5 
487.1 
1.3 
132.1 
1413.8 
431.4 
515.5 
467.0 
475.5 
111.0 
0.3 
98.3 
117.5 
106.4 
6153 
1272 
1520 
1377 
16.4% 
19.3% 
0.1% 
31.7% 
143.6 
52.8 
80.9 
9.9 
32.7 
423.6 
5336.1 
1592.0 
2.6 
313.9 
882.4 
1572.4 
787.8 
2.6 
2.4 
3.3 
0.7 
2.0 
0.0 
2.4 
2.0 
3.1 
15735 
2602 
4637 
2323 
1216 
363 
1 
0 
72 
201 
358 
2000 Annua 
2258.8 
526.2 
64.9 
155.9 
1439.5 
385.5 
577.7 
476.3 
450.0 
104.8 
12.9 
76.8 
115.1 
94.9 
6269 
1070 
1603 
1322 
18.8% 
24.3% 
0.1% 
37.1% 
147.3 
51.0 
77.9 
18.4 
29.4 
408.9 
5681.6 
1752.6 
63.6 
365.2 
809.0 
1760.4 
754.9 
2.5 
2.3 
3.3 
0.9 
1.0 
0.0 
2.3 
2.1 
3.0 
15769 
2245 
4886 
2095 
1132 
349 
13 
0 
73 
161 
351 
2514.1 
568.1 
127.8 
166.0 
1560.4 
378.9 
642.2 
539.3 
434.7 
98.2 
22.1 
65.5 
111.1 
93.3 
6490 
978 
1658 
1392 
20.4% 
30.0% 
0.1% 
37.9% 
172.0 
63.5 
89.7 
18.8 
29.7 
443.9 
6178.8 
1924.2 
245.7 
376.5 
673.0 
1953.3 
. 828.3 
2.5 
2.3 
3.4 
1.7 
1.9 
3.1 
2.3 
1.8 
3.0 
15950 
1737 
5042 
2138 
1068 
333 
42 
2 
65 
116 
338 
2562.0 
594.1 
149.1 
166.9 
1564.5 
375.3 
655.1 
534.2 
421.0 
97.6 
24.5 
61.7 
107.6 
87.8 
6557 
960 
1677 
1367 
20.7% 
30.7% 
0.1% 
39.0% 
167.4 
60.8 
88.7 
17.9 
27.5 
428.5 
6349.8 
1995.1 
317.7 
376.6 
656.4 
1990.6 
818.3 
2.5 
2.3 
3.4 
2.0 
2.1 
3.1 
2.3 
1.7 
3.0 
16251 
1680 
5094 
2094 
1043 
328 
52 
2 
62 
108 
327 
Energy Review 
2564.0 
620.6 
158.3 
170.6 
1559.2 
371.5 
670.7 
517.0 
405.7 
98.2 
25.0 
58.8 
106.1 
81.8 
6490 
940 
1698 
1309 
21.2% 
31.5% 
0.1% 
41.3% 
168.3 
55.9 
94.0 
18.4 
26.6 
426.1 
6427.4 
2054.4 
338.3 
384.4 
639.3 
2039.0 
754.3 
2.5 
2.3 
3.3 
2.0 
2.1 
3.1 
2.3 
1.7 
3.0 
16269 
1618 
5161 
1909 
1017 
325 
54 
1 
61 
101 
323 
-0.2% 
0.7% 
5.7% 
0.2% 
-0.4% 
-2.0% 
0.5% 
0.1% 
-2.6% 
-1.7% 
3.2% 
-4.4% 
-1.9% 
-2.3% 
-1.4% 
-3.2% 
-0.7% 
-1.1% 
2.9% 
3.3% 
4.3% 
3.1% 
3.1% 
2.3% 
2.8% 
13.0% 
0.7% 
1.9% 
-0.3% 
2.1% 
4.7% 
-0.1% 
-3.6% 
0.5% 
-1.5% 
-0.1% 
-0.1% 
1.4% 
3.3% 
-1.0% 
-
-0.4% 
-1.5% 
0.0% 
-1.5% 
-4.7% 
-0.7% 
-2.7% 
-2.7% 
-0.3% 
2.2% 
-
-2.5% 
-5.9% 
-1.9% 
Annual % Change 
1.6% 
1.6% 
118.1% 
3.4% 
0.4% 
-2.2% 
2.3% 
0.4% 
-1.1% 
-1.1% 
112.3% 
-4.8% 
-0.4% 
-2.3% 
0.4% 
-3.4% 
1.1% 
-0.8% 
2.8% 
4.6% 
-0.1% 
3.2% 
0.5% 
-0.7% 
-0.8% 
13.2% 
-2.2% 
-0.7% 
1.3% 
1.9% 
89.0% 
3.1% 
-1.7% 
2.3% 
-0.9% 
-0.3% 
-0.8% 
0.4% 
4.9% 
-13.3% 
-
-0.3% 
0.5% 
0.0% 
0.0% 
-2.9% 
1.1% 
-2.0% 
-1.4% 
-0.8% 
84.0% 
-
0.3% 
-4.3% 
-0.4% 
1.9% 
4.6% 
16.6% 
0.6% 
0.3% 
-0.9% 
2.0% 
-1.0% 
-3.2% 
-0.6% 
10.9% 
-5.9% 
-3.1% 
-5.9% 
1.0% 
-1.8% 
1.1% 
-1.8% 
1.4% 
2.3% 
5.2% 
2.8% 
-2.7% 
-4.2% 
-1.1% 
-5.1% 
-7.5% 
-3.5% 
2.8% 
3.7% 
29.3% 
0.0% 
-2.5% 
1.9% 
-1.2% 
0.8% 
2.7% 
-0.9% 
12.9% 
10.9% 
0.0% 
-0.5% 
-1.5% 
-0.1% 
1.9% 
-3.3% 
1.0% 
-2.1% 
-2.3% 
-1.5% 
22.9% 
11.0% 
-4.9% 
-7.3% 
-3.2% 
0.1% 
4.5% 
6.2% 
2.2% 
-0.3% 
-1.0% 
2.4% 
-3.2% 
-3.6% 
0.6% 
2.2% 
-4.7% 
-1.4% 
-6.8% 
-1.0% 
-2.1% 
1.3% 
-4.3% 
2.5% 
2.5% 
6.1% 
6.0% 
0.5% 
-8.1% 
6.0% 
2.9% 
-3.2% 
-0.6% 
1.2% 
3.0% 
6.5% 
2.1% 
-2.6% 
2.4% 
-7.8% 
1.1% 
-0.7% 
-1.4% 
0.8% 
0.3% 
0.0% 
-0.2% 
-1.6% 
0.0% 
0.1% 
-3.7% 
1.3% 
-8.8% 
-2.5% 
-0.8% 
2.5% 
-40.7% 
-1.7% 
-6.2% 
-1.4% 
1.6% 
2.1% 
11.8% 
1.1% 
1.0% 
-0.5% 
1.9% 
1.0% 
-1.3% 
-0.8% 
8.6% 
-3.3% 
-1.0% 
-1.8% 
0.4% 
-1.6% 
0.7% 
-0.1% 
1.5% 
3.3% 
0.9% 
1.3% 
1.7% 
1.1% 
2.4% 
0.0% 
-1.2% 
0.5% 
1.6% 
2.0% 
23.2% 
0.6% 
-2.9% 
1.9% 
0.0% 
0.0% 
0.1% 
-0.1% 
11.1% 
10.3% 
-
-0.5% 
-2.4% 
0.0% 
0.4% 
-4.0% 
0.7% 
-1.2% 
-1.3% 
-0.9% 
19.7% 
-
-2.2% 
-5.7% 
-1.0% 
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UNITED STATES : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1995 1996 1997 1998 85/80 90/85 97/96 97/98 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
1553.3 
447.9 
498.3 
454.6 
69.4 
24.0 
4.6 
54.5 
307.3 
-57.0 
340.3 
299.0 
41.3 
21.7 
2.3 
1811.7 
376.2 
803.9 
476.8 
154.7 
2427.3 
266.2 
278.8 
1882.4 
603.1 
56.5 
76.7 
470.0 
45.9 
Fuel Inputs for Thermal Power Generation 442.9 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
292.0 
60.6 
85.6 
4.6 
0.1 
36.6 
96.2 
1235.1 
67.5 
601.5 
337.4 
174.2 
0.0 
54.4 
4765.3 
227.73 
88.6 
537.0 
7.96 
Electricity Generated/Capita (kWh/inhabitant) 10659 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
20.9 
16.7 
1570.2 
465.9 
514.3 
385.9 
106.0 
24.4 
8.5 
65.1 
201.8 
-57.3 
235.3 
202.9 
32.4 
20.3 
3.5 
1781.7 
425.7 
736.8 
411.7 
207.5 
2621.9 
406.7 
284.0 
1931.3 
701.9 
81.6 
85.0 
535.3 
42.6 
458.8 
353.7 
25.1 
71.2 
8.5 
0.4 
36.2 
82.4 
1203.1 
64.2 
582.4 
296.6 
193.8 
1.4 
64.7 
4677.5 
238.47 
100.0 
468.0 
7.47 
10995 
19.6 
11.2 
1648.8 
539.1 
431.2 
419.2 
159.4 
23.7 
13.8 
62.3 
344.7 
-64.8 
376.2 
350.2 
26.0 
33.2 
0.2 
1925.6 
456.7 
770.2 
439.4 
259.3 
3181.5 
611.6 
273.2 
2296.8 
733.3 
99.6 
92.4 
541.3 
49.5 
558.1 
387.6 
27.3 
89.7 
13.8 
39.7 
35.4 
101.5 
1213.2 
62.7 
596.3 
303.0 
226.5 
1.7 
23.1 
4954.0 
249.91 
114.6 
441.3 
7.70 
12731 
19.8 
17.6 
1663.6 
531.5 
399.6 
435.7 
186.0 
27.4 
12.8 
70.5 
438.6 
-49.4 
422.5 
419.3 
3.2 
62.2 
3.2 
2089.7 
475.3 
805.8 
508.5 
300.1 
3558.4 
713.8 
314.1 
2530.5 
771.4 
99.1 
100.2 
572.0 
52.7 
632.1 
435.8 
15.2 
127.2 
12.8 
41.1 
34.4 
125.5 
1273.1 
32.7 
614.8 
326.4 
261.6 
7.5 
30.2 
5191.7 
263.17 
127.5 
430.5 
7.94 
13521 
19.7 
20.7 
1688.5 
547.1 
398.7 
440.2 
186.4 
30.6 
13.5 
72.0 
470.4 
-51.3 
453.8 
440.0 
13.8 
64.6 
3.3 
2140.1 
497.5 
832.5 
504.3 
305.8 
3651.2 
715.2 
350.9 
2585.1 
778.3 
100.4 
100.3 
577.6 
53.6 
655.9 
460.2 
16.9 
121.8 
13.5 
43.5 
33.9 
132.7 
1310.6 
31.7 
632.2 
340.8 
269.0 
7.6 
29.3 
5373.3 
265.56 
132.9 
423.1 
8.06 
13749 
20.2 
21.7 
1686.0 
561.2 
396.6 
442.1 
173.7 
28.7 
12.8 
70.8 
509.7 
-46.0 
486.9 
475.4 
11.5 
65.9 
2.9 
2180.9 
529.5 
854.5 
508.0 
288.9 
3669.5 
666.4 
330.1 
2673.1 
788.3 
101.6 
99.9 
586.9 
53.1 
695.8 
482.4 
26.7 
130.4 
12.8 
43.6 
33.0 
135.5 
1311.9 
36.3 
636.1 
330.9 
273.0 
7.6 
27.9 
5515.2 
266.79 
139.9 
409.5 
8.17 
13754 
20.7 
23.1 
1695.4 
570.2 
384.9 
439.7 
186.1 
25.5 
13.2 
75.8 
547.2 
-41.2 
516.6 
495.8 
20.8 
69.5 
2.3 
2181.8 
514.0 
868.9 
496.0 
302.9 
3803.7 
714.1 
293.2 
2796.4 
791.0 
100.5 
101.4 
589.1 
54.9 
725.2 
488.1 
37.4 
140.7 
13.2 
45.8 
33.1 
131.6 
1306.3 
36.0 
645.5 
306.9 
279.7 
7.5 
30.6 
5564.9 
269.09 
145.4 
394.3 
8.11 
14135 
20.7 
24.8 
0.2% 
0.8% 
0.6% 
-3.2% 
8.8% 
0.4% 
13.1% 
3.6% 
-8.1% 
0.1% 
-7.1% 
-7.5% 
-4.7% 
-1.3% 
8.9% 
-0.3% 
2.5% 
-1.7% 
-2.9% 
6.0% 
1.6% 
8.8% 
0.4% 
0.5% 
3.1% 
7.6% 
2.1% 
2.6% 
-1.5% 
0.7% 
3.9% 
-16.2% 
-3.6% 
13.1% 
26.6% 
-0.2% 
-3.0% 
-0.5% 
-1.0% 
-0.6% 
-2.5% 
2.2% 
-
3.6% 
-0.4% 
0.9% 
2.4% 
-2.7% 
-1.2% 
0.6% 
-1.3% 
-7.7% 
1.0% 
3.0% 
-3.5% 
1.7% 
8.5% 
-0.6% 
10.1% 
-0.9% 
11.3% 
2.5% 
9.8% 
11.5% 
-4.3% 
10.3% 
-45.4% 
1.6% 
1.4% 
0.9% 
1.3% 
4.6% 
3.9% 
8.5% 
-0.8% 
3.5% 
0.9% 
4.1% 
1.7% 
0.2% 
3.0% 
4.0% 
1.9% 
1.7% 
4.7% 
10.1% 
157.0% 
-0.5% 
4.3% 
0.2% 
-0.5% 
0.5% 
0.4% 
3.2% 
3.9% 
-18.6% 
1.2% 
0.9% 
2.8% 
-1.2% 
0.6% 
3.0% 
0.2% 
9.5% 
-0.2% 
2.6% 
-0.5% 
0.4% 
-6.8% 
-5.9% 
-5.3% 
-1.7% 
8.4% 
■10.3% 
7.3% 
8.0% 
■16.8% 
2.0% 
-10.4% 
1.9% 
6.4% 
2.6% 
0.7% 
-5.5% 
0.5% 
-6.8% 
-5.9% 
3.4% 
1.3% 
1.1% 
-0.4% 
1.6% 
-0.8% 
6.1% 
4.8% 
57.5% 
7.1% 
-5.3% 
0.2% 
-2.5% 
2.1% 
0.1% 
14.5% 
0.6% 
-2.9% 
1.5% 
0.5% 
-4.6% 
2.6% 
0.5% 
5.3% 
-3.2% 
1.4% 
0.0% 
2.2% 
6.5% 
0.6% 
1.6% 
-3.0% 
-0.5% 
7.2% 
-11.1% 
3.1% 
7.0% 
7.3% 
-10.4% 
6.1% 
4.3% 
80.8% 
5.5% 
-21.4% 
0.0% 
-2.9% 
1.7% 
-2.4% 
4.8% 
3.7% 
7.2% 
-11.2% 
4.6% 
0.3% 
-1.1% 
1.6% 
0.4% 
3.3% 
4.2% 
1.2% 
40.0% 
7.9% 
3.1% 
5.1% 
0.4% 
-2.9% 
-0.4% 
-0.9% 
1.5% 
-7.2% 
2.5% 
-1.2% 
9.6% 
0.9% 
0.9% 
3.9% 
-3.7% 
-0.8% 
2.8% 
0.0% 
7.3% 
0.3% 
0.7% 
-1.4% 
0.6% 
2.0% 
0.9% 
-0.5% 
2.5% 
5.9% 
-5.5% 
4.0% 
4.4% 
-2.7% 
9.7% 
38.4% 
1.6% 
1.5% 
1.5% 
1.5% 
2.0% 
2.3% 
2.0% 
0.9% 
2.5% 
1.0% 
0.1% 
1.2% 
1.1% 
1.3% 
3.3% 
2.9% 
4.0% 
5.8% 
-0.5% 
1.8% 
-0.8% 
3.3% 
0.9% 
-6.7% 
1.0% 
0.2% 
2.7% 
20.7% 
3.6% 
1.5% 
0.9% 
3.0% 
-1.4% 
0.6% 
1.3% 
0.5% 
4.4% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
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OECD PACIFIC : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998 85/80 90/85 97/96 97/98 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
2129.9 
541.2 
746.8 
572.7 
105.0 
68.6 
7.8 
87.8 
2312.5 
605.6 
828.5 
519.7 
169.8 
75.8 
13.0 
100.2 
2518.8 
705.0 
798.8 
577.6 
238.4 
77.6 
22.9 
98.4 
2813.2 
741.7 
874.5 
672.0 
298.0 
89.8 
25.2 
112.0 
2849.4 
767.6 
887.2 
681.8 
287.7 
88.9 
24.5 
111.7 
2873.3 
782.3 
876.2 
687.1 
300.5 
84.8 
25.3 
117.1 
1.7% 
2.3% 
2.1% 
-1.9% 
10.1% 
2.0% 
10.9% 
2.7% 
1.7% 
3.1% 
-0.7% 
2.1% 
7.0% 
0.5% 
11.9% 
-0.4% 
1.3% 
3.5% 
1.4% 
1.5% 
-3.4% 
-1.0% 
-2.8% 
-0.3% 
0.8% 
1.9% 
-1.2% 
0.8% 
4.4% 
-4.6% 
3.4% 
4.8% 
916.8 1083.2 
80.0 120.3 
204.3 232.7 
632.6 730.2 
1163.9 
148.5 
255.4 
760.0 
1279.1 
163.1 
281.0 
835.0 
1299.7 1306.2 
165.0 163.5 
282.1 285.7 
852.6 857.0 
3.4% 
8.5% 
2.6% 
2.9% 
1.4% 
4.3% 
1.9% 
0.8% 
1.6% 
1.2% 
0.4% 
2.1% 
0.5% 
-0.9% 
1.3% 
0.5% 
1.7% 
1.3% 
1.2% 
2.2% 
2.9% 
1.1% 
1.3% 
2.2% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
544.4 
-35.2 
580.9 
501.0 
79.9 
-0.6 
-0.6 
2606.4 
496.2 
1268.7 
572.9 
268.6 
3724.8 
401.2 
797.8 
2525.9 
304.7 
-53.5 
347.8 
271.7 
76.1 
11.0 
-0.6 
2622.8 
572.5 
1154.9 
537.2 
358.3 
4184.7 
649.4 
880.3 
2655.0 
469.8 
-70.1 
519.0 
429.9 
89.1 
22.5 
-1.6 
2900.0 
612.4 
1266.2 
585.6 
435.8 
5061.8 
913.4 
901.4 
3247.0 
479.7 
-68.3 
526.1 
458.5 
67.6 
21.2 
0.7 
3261.7 
676.5 
1367.1 
692.4 
525.7 
5860.8 
1143.2 
1041.9 
3675.7 
507.5 
-63.2 
550.3 
486.4 
63.9 
20.5 
-0.1 
3325.9 
719.1 
1392.7 
701.5 
512.7 
5946.3 
1103.9 
1031.0 
3811.4 
515.5 
-65.5 
560.0 
490.9 
69.1 
20.9 
0.1 
3323.4 
703.9 
1398.9 
692.8 
527.8 
6111.0 
1153.1 
983.1 
3974.8 
-11.0% 
8.7% 
-9.8% 
-11.5% 
-1.0% 
-
-1.8% 
0.1% 
2.9% 
-1.9% 
-1.3% 
5.9% 
2.4% 
10.1% 
2.0% 
1.0% 
9.0% 
5.6% 
8.3% 
9.6% 
3.2% 
15.4% 
22.9% 
2.0% 
1.4% 
1.9% 
1.7% 
4.0% 
3.9% 
7.1% 
0.5% 
4.1% 
5.8% 
-7.5% 
4.6% 
6.1 % 
-5.4% 
-3.2% 
-
2.0% 
6.3% 
1.9% 
1.3% 
-2.5% 
1.5% 
-3.4% 
-1.0% 
3.7% 
1.6% 
3.6% 
1.8% 
0.9% 
8.1% 
1.7% 
-
-0.1% 
-2.1% 
0.4% 
-1.2% 
2.9% 
2.8% 
4.5% 
-4.6% 
4.3% 
1.2% 
-0.8% 
1.0% 
1.7% 
-3.1% 
-0.9% 
-
1.7% 
1.8% 
1.3% 
2.1% 
2.4% 
2.4% 
3.0% 
1.1% 
2.6% 
1.5% 
1.2% 
1.4% 
1.5% 
Average Load Factor in %  46.4  44.1  49.6  52.3  52.2  53.4  -1.0%  2.4%  -0.2%  2.3%  0.9% 
Fuel Inputs for Thermal Power Generation 593.6 
Solids 339.8 
Oil 136.6 
Gas 107.7 
Geothermal 7.3 
Other 2.2 
Average Thermal Efficiency in % 36.6 
620.9 
422.6 
78.6 
103.9 
12.4 
3.4 
36.8 
766.5 
468.9 
97.4 
133.8 
22.0 
44.3 
36.4 
897.6 
565.4 
82.0 
176.6 
24.0 
49.6 
35.2 
945.0 
592.9 
90.0 
188.9 
23.3 
50.0 
34.7 
982.0 
605.7 
96.9 
203.1 
24.0 
52.2 
34.8 
0.9% 
4.5% 
-10.5% 
-0.7% 
11.3% 
9.3% 
0.1% 
4.3% 
2.1% 
4.4% 
5.2% 
12.2% 
67.2% 
-0.2% 
5.3% 
4.9% 
9.9% 
6.9% 
-3.1% 
0.7% 
-1.5% 
3.9% 
2.2% 
7.7% 
7.6% 
3.3% 
4.5% 
0.4% 
3.1% 
3.3% 
-0.1% 
5.4% 
1.1% 
2.1% 
-0.6% 
Non-Energy Uses  147.8  141.0  172.6 214.7 219.9 214.3 -0.9%  4.1°  2.4%  -2.5%  2.7% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
1778.3 
122.9 
900.6 
398.1 
269.2 
1.8 
85.7 
1768.0 
122.9 
869.8 
367.7 
307.5 
3.2 
96.9 
1854.0 
123.4 
925.4 
380.5 
366.2 
3.8 
54.7 
2034.0 
91.9 
997.1 
440.5 
430.7 
10.4 
63.4 
2043.0 
98.6 
1002.3 
429.8 
439.2 
10.4 
62.7 
2038.5 
96.2 
1013.2 
403.6 
449.2 
10.5 
65.8 
-0.1% 
0.0% 
-0.7% 
-1.6% 
2.7% 
12.3% 
2.5% 
1.0% 
0.1% 
1.2% 
0.7% 
3.6% 
3.3% 
-10.8% 
0.4% 
7.3% 
0.5% 
-2.4% 
2.0% 
0.4% 
-1.1% 
-0.2% 
-2.4% 
1.1% 
-6.1% 
2.3% 
0.8% 
5.0% 
1.2% 
-3.1% 
1.1% 
0.7% 
2.6% 
13.6% 
2.3% 
C02 Emissions in Mt of C02  6654.2 6624.7 7203.7 7912.6 8096.4 8172.0 -0.1%  1.7%  2.3%  0.9%  1.6% 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini ConsVCapita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 7320 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
508.88 
87.4 
437.7 
5.12 
) 7320 
13.1 
20.5 
540.17 
100.0 
384.8 
4.86 
7747 
12.3 
11.5 
571.76 
117.6 
362.0 
5.07 
8853 
12.6 
16.0 
609.68 
134.7 
355.2 
5.35 
9613 
13.0 
14.6 
614.68 
140.1 
348.3 
5.41 
9674 
13.2 
15.1 
620.68 
142.8 
341.5 
5.35 
9846 
13.2 
15.4 
1.2% 
2.7% 
-2.5% 
-1.1% 
1.1% 
-1.3% 
-11.0% 
1.1% 
3.3% 
-1.2% 
0.9% 
2.7% 
0.5% 
6.8% 
0.8% 
4.0% 
-1.9% 
1.1% 
0.6% 
1.5% 
3.9% 
1.0% 
1.9% 
-2.0% 
-1.0% 
1.8% 
0.0% 
1.6% 
1.0% 
2.5% 
-0.7% 
0.7% 
1.3% 
0.6% 
-0.5% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
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OECD PACIFIC : MAIN INDICATORS 
1980 1985 1990 1996 1997 1998 85/80 90/85 9796 98/97 98/90 
Annual % Change 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
2606.4 
568.6 
17.7 
154.8 
1778.3 
623.5 
591.4 
563.4 
437.7 
95.5 
3.0 
104.7 
99.3 
94.6 
5122 
1225 
1162 
1107 
15.1% 
18.6% 
0.4% 
26.9% 
164.2 
68.6 
87.8 
7.8 
27.6 
322.7 
6654.2 
1708.2 
51.1 
378.2 
1409.7 
1799.4 
1038.6 
2.6 
2.3 
3.0 
2.3 
2.9 
0.0 
2.4 
2.3 
3.0 
13076 
2770 
3536 
2041 
C02 per unit of GDP (tn of C02/1990 MEUR) 1117 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
m 
287 
9 
0 
64 
237 
302 
2622.8 
594.5 
14.0 
159.2 
1768.0 
576.6 
611.1 
580.3 
384.8 
87.2 
2.0 
84.6 
89.7 
85.1 
4856 
1067 
1131 
1074 
17.4% 
21.1% 
0.4% 
31.6% 
189.0 
75.7 
100.2 
13.1 
27.7 
349.9 
6624.7 
1870.1 
37.7 
381.6 
1229.9 
1860.4 
986.6 
2.5 
2.2 
3.1 
2.0 
2.7 
2.5 
2.4 
2.1 
3.0 
12264 
2277 
3444 
1826 
972 
274 
6 
0 
56 
180 
273 
2900.0 
660.2 
84.5 
187.4 
1853.4 
545.1 
698.5 
609.7 
362.0 
82.4 
10.5 
68.0 
87.2 
76.1 
5072 
953 
1222 
1066 
19.8% 
25.7% 
0.4% 
36.6% 
198.9 
77.3 
98.4 
23.3 
24.8 
347.9 
7203.7 
2092.6 
117.3 
440.4 
1177.7 
2124.6 
979.1 
2.5 
2.1 
3.2 
1.2 
1.4 
2.1 
2.4 
2.2 
3.0 
12599 
2060 
3716 
1712 
899 
261 
15 
0 
55 
147 
265 
3261.7 
720.4 
153.7 
203.2 
2032.3 
548.1 
787.1 
697.1 
355.2 
78.4 
16.7 
59.7 
85.7 
75.9 
5350 
899 
1291 
1143 
21.2% 
30.0% 
0.4% 
37.8% 
227.0 
89.2 
112.0 
25.7 
24.7 
372.3 
7912.6 
2312.8 
317.3 
462.7 
1052.8 
2390.4 
1085.0 
2.4 
2.1 
3.2 
1.9 
2.1 
3.0 
2.3 
1.9 
3.0 
12978 
1727 
3921 
1780 
862 
252 
35 
1 
50 
115 
260 
2000 Annue 
3325.9 
745.4 
176.7 
206.1 
2041.2 
547.2 
802.3 
691.7 
348.3 
78.1 
18.5 
57.3 
84.0 
72.4 
5411 
890 
1305 
1125 
21.5% 
30.5% 
0.4% 
38.9% 
225.0 
88.3 
111.7 
25.0 
23.6 
366.1 
8096.4 
2379.3 
393.9 
467.6 
1040.9 
2434.9 
1068.1 
2.4 
2.1 
3.2 
2.1 
2.2 
3.0 
2.3 
1.9 
3.0 
13172 
1693 
3961 
1738 
848 
249 
41 
1 
49 
109 
255 
3323.4 
770.7 
187.6 
210.8 
2036.8 
542.2 
818.1 
676.5 
341.5 
79.2 
19.3 
55.7 
84.1 
69.5 
5354 
873 
1318 
1090 
22.1% 
31.2% 
0.4% 
40.9% 
227.1 
84.2 
117.1 
25.9 
23.3 
365.9 
8172.0 
2434.4 
420.4 
477.6 
1017.3 
2483.7 
1001.1 
2.5 
2.1 
3.2 
2.1 
2.2 
2.9 
2.3 
1.9 
3.0 
13166 
1639 
4002 
1613 
840 
250 
43 
1 
49 
105 
255 
0.1% 
0.9% 
-4.6% 
0.6% 
-0.1% 
-1.6% 
0.7% 
0.6% 
-2.5% 
-1.8% 
-7.2% 
-4.2% 
-2.0% 
-2.1% 
-1.1% 
-2.7% 
-0.5% 
-0.6% 
2.8% 
2.6% 
1.7% 
3.3% 
2.9% 
2.0% 
2.7% 
11.0% 
0.1% 
1.6% 
-0.1% 
1.8% 
-5.9% 
0.2% 
-2.7% 
0.7% 
-1.0% 
-0.2% 
-0.8% 
0.9% 
-2.6% 
-1.3% 
-
-0.4% 
-1.2% 
0.0% 
-1.3% 
-3.8% 
-0.5% 
-2.2% 
-2.7% 
-0.9% 
-8.4% 
-
-2.5% 
-5.3% 
-2.0% 
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2.0% 
2.1% 
43.3% 
3.3% 
0.9% 
-1.1% 
2.7% 
1.0% 
-1.2% 
-1.1% 
38.8% 
-4.3% 
-0.6% 
-2.2% 
0.9% 
-2.2% 
1.6% 
-0.1% 
2.6% 
4.0% 
1.1% 
3.0% 
1.0% 
0.4% 
-0.4% 
12.2% 
-2.2% 
-0.1% 
1.7% 
2.3% 
25.5% 
2.9% 
-0.9% 
2.7% 
-0.2% 
-0.3% 
-0.8% 
0.2% 
-9.4% 
-12.5% 
-3.9% 
-0.4% 
0.3% 
0.0% 
0.5% 
-2.0% 
1.5% 
-1.3% 
-1.5% 
-1.0% 
21.5% 
2.4% 
-0.4% 
-4.0% 
-0.6% 
2.0% 
3.5% 
15.0% 
1.5% 
0.4% 
-0.2% 
1.9% 
-0.8% 
-1.9% 
-0.5% 
10.6% 
-4.0% 
-2.0% 
-4.6% 
1.1% 
-1.0% 
1.1% 
-1.6% 
1.5% 
1.9% 
0.7% 
2.9% 
-0.9% 
-1.0% 
-0.3% 
-2.7% 
-4.7% 
-1.7% 
2.3% 
2.9% 
24.1% 
1.1% 
-1.1% 
1.9% 
-1.6% 
0.3% 
1.6% 
-0.6% 
9.7% 
7.9% 
-0.1% 
-0.4% 
-1.0% 
-0.1% 
1.5% 
-1.9% 
1.0% 
-2.4% 
-1.6% 
-1.1% 
19.4% 
10.8% 
-2.8% 
-4.9% 
-2.1% 
-0.1% 
3.4% 
6.2% 
2.3% 
-0.2% 
-0.9% 
2.0% 
-2.2% 
-2.0% 
1.4% 
4.2% 
-2.8% 
0.0% 
^1.1% 
-1.0% 
-1.9% 
1.0% 
-3.2% 
2.5% 
2.2% 
1.6% 
5.2% 
0.9% 
-4.6% 
4.8% 
3.2% 
-1.0% 
0.0% 
0.9% 
2.3% 
6.7% 
2.1% 
-2.3% 
2.0% 
-6.3% 
1.0% 
-0.7% 
-1.0% 
0.9% 
0.5% 
-2.2% 
-0.1% 
-1.4% 
0.0% 
0.0% 
-3.2% 
1.0% 
-7.2% 
-1.0% 
0.4% 
4.7% 
-35.7% 
0.2% 
-4.1% 
0.1% 
1.7% 
2.0% 
10.5% 
1.5% 
1.2% 
-0.1% 
2.0% 
1.3% 
-0.7% 
-0.5% 
7.8% 
-2.5% 
-0.5% 
-1.1% 
0.7% 
-1.1% 
1.0% 
0.3% 
1.4% 
2.5% 
-0.1% 
1.4% 
1.7% 
1.1% 
2.2% 
1.3% 
-0.8% 
0.6% 
1.6% 
1.9% 
17.3% 
1.0% 
-1.8% 
2.0% 
0.3% 
-0.1% 
-0.2% 
0.0% 
6.9% 
6.2% 
4.5% 
-0.5% 
-1.7% 
0.0% 
0.6% 
-2.8% 
0.9% 
-0.7% 
-0.9% 
-0.5% 
14.5% 
34.9% 
-1.4% 
-4.2% 
-0.5% 
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I 
JAPAN : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1995 1996 1997 1998 85/80 90/85 97/96 97/98 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
HydroS wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
HydroS wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitan 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
47.5 
10.9 
0.5 
1.9 
21.5 
7.6 
0.8 
4.3 
318.8 
47.5 
251.7 
223.0 
28.7 
19.5 
0.0 
350.8 
59.6 
235.6 
21.4 
34.2 
581.0 
82.6 
88.3 
410.2 
143.7 
15.7 
29.8 
98.3 
46.1 
88.7 
10.5 
60.3 
15.6 
0.8 
1.5 
39.8 
29.1 
220.8 
35.4 
128.6 
9.7 
44.1 
0.1 
2.8 
867.6 
116.80 
84.7 
222.5 
3.00 
t) 4975 
7.4 
88.0 
67.7 
9.6 
0.6 
2.0 
41.6 
7.1 
1.3 
5.5 
308.4 
63.4 
212.1 
172.2 
39.9 
33.0 
0.0 
367.0 
73.0 
203.6 
35.0 
55.5 
666.9 
159.6 
82.9 
424.5 
169.4 
24.7 
34.3 
110.3 
45.0 
85.9 
20.5 
36.4 
25.7 
1.3 
2.1 
42.5 
28.0 
232.2 
36.7 
129.3 
11.8 
50.8 
0.1 
3.4 
875.7 
120.75 
100.0 
197.2 
3.04 
5523 
7.3 
82.4 
75.6 
4.6 
0.6 
1.8 
52.7 
7.7 
1.5 
6.7 
369.3 
69.0 
258.7 
198.5 
60.2 
41.7 
0.0 
438.8 
74.0 
252.9 
43.3 
68.6 
850.8 
202.3 
89.3 
559.2 
194.7 
31.6 
37.8 
125.3 
49.9 
110.0 
25.3 
48.4 
31.8 
1.5 
3.0 
43.7 
36.8 
274.0 
38.8 
151.5 
14.7 
65.1 
0.2 
3.7 
1031.1 
123.61 
125.4 
188.1 
3.55 
6883 
8.3 
83.2 
99.1 
3.5 
0.8 
1.9 
75.9 
7.1 
2.9 
7.0 
405.2 
79.0 
276.3 
232.8 
43.5 
50.0 
0.0 
497.7 
82.6 
270.2 
52.0 
92.9 
980.8 
291.3 
82.1 
607.4 
226.5 
40.5 
43.8 
142.3 
49.4 
120.5 
34.6 
43.3 
36.4 
2.7 
. 3.5 
43.3 
42.8 
302.9 
37.6 
167.4 
19.1 
74.8 
0.6 
3.5 
1122.6 
125.57 
134.7 
198.6 
3.96 
7811 
8.9 
80.4 
102.5 
3.6 
0.8 
2.0 
78.8 
6.9 
3.4 
7.0 
416.3 
81.5 
280.5 
229.7 
50.8 
54.3 
0.0 
511.0 
84.6 
274.2 
56.1 
96.1 
1000.4 
302.2 
80.5 
617.7 
231.2 
41.9 
43.8 
145.5 
49.4 
125.2 
36.9 
43.3 
38.2 
3.2 
3.6 
42.4 
43.0 
309.7 
37.3 
171.2 
20.5 
76.6 
0.6 
3.4 
1150.8 
125.86 
141.5 
194.1 
4.06 
7949 
9.1 
80.8 
107.0 
2.4 
0.8 
2.0 
83.2 
7.7 
3.5 
7.5 
419.3 
83.2 
280.8 
236.7 
44.1 
55.3 
0.0 
517.7 
86.5 
272.1 
57.2 
101.9 
1027.3 
319.2 
89.8 
618.3 
236.5 
42.7 
43.8 
149.9 
49.6 
122.8 
38.2 
38.0 
39.4 
3.2 
3.9 
43.3 
45.0 
311.6 
38.0 
170.0 
20.7 
78.6 
0.7 
3.6 
1143.9 
126.17 
143.5 
193.9 
4.10 
8142 
9.1 
80.2 
110.0 
2.0 
0.8 
2.0 
86.6 
8.0 
3.3 
7.3 
401.0 
82.7 
260.7 
221.9 
38.9 
57.6 
0.0 
510.1 
84.6 
260.8 
59.6 
105.2 
1036.2 
332.3 
92.5 
611.4 
245.2 
45.2 
43.9 
156.0 
48.2 
118.6 
39.9 
30.7 
41.0 
3.0 
3.9 
44.3 
43.0 
310.2 
36.0 
169.2 
21.2 
79.6 
0.7 
3.4 
1122.9 
126.49 
139.5 
196.6 
4.03 
8192 
8.9 
77.8 
7.3% 
-2.5% 
2.5% 
0.3% 
14.1% 
-1.3% 
10.7% 
5.2% 
-0.7% 
5.9% 
-3.4% 
-5.0% 
6.8% 
11.0% 
-
0.9% 
4.1% 
-2.9% 
10.3% 
10.2% 
2.8% 
14.1% 
-1.3% 
0.7% 
3.3% 
9.5% 
2.9% 
2.3% 
-0.5% 
-0.6% 
14.3% 
-9.6% 
10.5% 
10.7% 
6.8% 
1.3% 
-0.7% 
1.0% 
0.7% 
0.1% 
3.9% 
2.9% 
6.2% 
4.3% 
0.2% 
0.7% 
3.4% 
-2.4% 
0.2% 
2.1% 
-0.5% 
-1.3% 
2.2% 
-13.8% 
0.8% 
-1.7% 
4.9% 
1.5% 
3.1% 
4.1% 
3.7% 
1.7% 
4.1% 
2.9% 
8.6% 
4.8% 
-
3.6% 
0.3% 
4.4% 
4.3% 
4.3% 
5.0% 
4.9% 
1.5% 
5.7% 
2.8% 
5.1% 
2.0% 
2.6% 
2.1% 
5.1% 
4.3% 
5.9% 
4.4% 
3.1% 
7.9% 
0.6% 
5.6% 
3.4% 
1.1% 
3.2% 
4.6% 
5.1% 
7.9% 
1.5% 
3.3% 
0.5% 
4.6% 
-0.9% 
3.2% 
4.5% 
2.8% 
0.2% 
4.5% 
-34.0% 
0.5% 
2.2% 
5.6% 
11.4% 
2.6% 
6.0% 
0.7% 
2.1% 
0.1% 
3.0% 
-13.2% 
1.9% 
-
1.3% 
2.2% 
-0.8% 
2.1% 
6.0% 
2.7% 
5.6% 
11.5% 
0.1% 
2.3% 
2.0% 
0.2% 
3.0% 
0.4% 
-2.0% 
3.5% 
-12.2% 
3.1% 
2.2% 
7.6% 
2.1% 
4.7% 
0.6% 
1.8% 
-0.7% 
1.4% 
2.5% 
8.4% 
4.3% 
-0.6% 
0.2% 
1.4% 
-0.1% 
1.1% 
2.4% 
-0.8% 
-0.7% 
2.8% 
-14.3% 
-5.7% 
1.0% 
4.1% 
3.1% 
-5.6% 
-2.2% 
-4.4% 
-0.6% 
-7.2% 
-6.3% 
-12.0% 
4.2% 
-
-1.5% 
-2.2% 
-4.2% 
4.1% 
3.3% 
0.9% 
4.1% 
3.1% 
-1.1% 
3.7% 
5.9% 
0.1% 
4.1% 
-2.7% 
-3.4% 
4.5% 
-19.2% 
4.0% 
-6.0% 
0.7% 
2.4% 
-4.4% 
-0.5% 
-5.3% 
-0.5% 
2.3% 
1.3% 
4.7% 
-5.2% 
-1.8% 
0.3% 
-2.8% 
1.4% 
-1.7% 
0.6% 
-2.1% 
-3.0% 
4.8% 
-9.7% 
2.7% 
1.5% 
6.4% 
0.4% 
10.3% 
1.1% 
1.0% 
2.3% 
0.1% 
1.4% 
-5.3% 
4.1% 
-
1.9% 
1.7% 
0.4% 
4.1% 
5.5% 
2.5% 
6.4% 
0.4% 
1.1% 
2.9% 
4.6% 
1.9% 
2.8% 
-0.4% 
0.9% 
5.9% 
-5.5% 
3.2% 
9.2% 
3.4% 
0.2% 
2.0% 
1.6% 
-0.9% 
1.4% 
4.7% 
2.6% 
17.4% 
-1.1% 
1.1% 
0.3% 
1.3% 
0.6% 
1.6% 
2.2% 
0.8% 
-0.8% 
(1) Includes nuclear, hydro and wind.net imports of electricity, and other energy sources. 
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EFTA : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1995 1996 1997 1998 85/80 90/85 97/96 97/98 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
63,6 
0,2 
25,0 
22,8 
3,7 
10,3 
0,6 
1,1 
-21,4 
1,3 
-1,0 
-11,4 
10,4 
-21,0 
-0,7 
41,1 
1,4 
23,1 
1,7 
14,9 
135,1 
14,3 
119,5 
1,3 
34,8 
1,9 
31,8 
1,1 
44,3 
0,5 
0,0 
0,2 
0,1 
0,1 
0,2 
21,0 
2,2 
33,0 
1,3 
19,7 
0,7 
9,7 
0,7 
0,9 
72,5 
10,70 
90,6 
185,4 
3,84 
Electricity Generated/Capita (kWh/inhabitant)12628 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
6,8 
-51,7 
83,4 
0,4 
39,5 
23,4 
5,9 
11,9 
0,8 
1,5 
-38,5 
1,3 
-18,0 
-26,9 
8,9 
-21,0 
-0,8 
45,1 
1,7 
21,5 
2,4 
19,3 
162,2 
22,6 
138,1 
1,5 
39,8 
2,9 
35,6 
1,2 
46,6 
0,9 
0,1 
0,2 
0,1 
0,2 
0,3 
14,2 
2,5 
35,7 
1,6 
19,3 
1,1 
11,7 
0,9 
1,2 
74,3 
10,93 
100,0 
184,2 
4,12 
14839 
6,8 
-84,7 
131,2 
0,2 
84,4 
24,1 
6,2 
13,3 
1,0 
2,0 
-80,4 
1,1 
-59,4 
-65,2 
5,8 
-20,5 
-1,5 
48,6 
1,3 
22,7 
3,6 
21,0 
180,7 
23,6 
155,1 
2,0 
43,7 
3,0 
39,3 
1,5 
47,2 
1,1 
0,1 
0,1 
0,1 
0,4 
0,5 
15,6 
2,5 
37,0 
1,2 
19,0 
1,5 
12,7 
1,0 
1,6 
75,9 
11,21 
112,4 
176,6 
4,33 
16126 
6,8 
-163,8 
194,7 
0,2 
142,3 
28,3 
6,5 
13,9 
1,0 
2,6 
-142,9 
1,1 
-120,2 
-122,9 
2,7 
-22,6 
-1,2 
50,8 
1,3 
21,2 
5,7 
22,7 
189,3 
24,9 
161,2 
3,2 
45,4 
3,1 
40,9 
1,5 
47,6 
1,5 
0,0 
0,1 
0,2 
0,4 
0,8 
18,9 
2,6 
38,6 
1,2 
19,0 
2,1 
13,5 
1,1 
1,8 
80,8 
11,66 
119,5 
173,8 
4,36 
16243 
6,9 
-277,0 
220,0 
0,2 
161,1 
36,8 
6,6 
11,8 
1,0 
2,6 
-166,6 
1,0 
-136,9 
-139,0 
2,1 
-31,4 
0,7 
51,0 
1,2 
21,8 
5,4 
22,7 
165,2 
25,1 
136,8 
3,3 
44,8 
3,1 
40,2 
1,5 
42,1 
1,6 
0,0 
0,1 
0,2 
0,5 
0,8 
17,9 
2,5 
39,6 
1,2 
19,9 
2,2 
13,5 
1,1 
1,8 
83,2 
11,71 
122,3 
170,3 
4,35 
14105 
7,1 
-321,5 
225,2 
0,3 
160,8 
41,0 
6,6 
12,9 
1,0 
2,6 
-171,6 
0,9 
-137,5 
-140,5 
3,0 
-34,8 
-0,3 
52,9 
1,2 
22,6 
6,2 
22,9 
178,0 
25,4 
149,3 
3,2 
44,8 
3,1 
40,2 
1,5 
45,3 
1,5 
0,0 
0,0 
0,2 
0,5 
0,8 
18,1 
2,4 
39,2 
1,1 
19,5 
2,1 
13,5 
1,1 
1,9 
83,9 
11,75 
125,3 
172,7 
4,50 
15141 
7,1 
-318,1 
219,6 
0,2 
153,9 
41,3 
6,8 
13,3 
1,3 
2,8 
-164,2 
1,0 
-130,3 
-133,4 
3,1 
-34,7 
-0,2 
54,7 
1,2 
22,9 
6,7 
23,9 
184,1 
25,8 
154,5 
3,8 
45,5 
3,1 
40,9 
1,6 
46,1 
1,9 
0,0 
0,1 
0,2 
0,7 
0,8 
17,3 
2,4 
40,8 
1,2 
20,2 
2,2 
14,1 
1,1 
2,0 
87,9 
11,80 
127,9 
174,6 
4,63 
15602 
7,5 
-295,2 
5,6% 
11,9% 
9,6% 
0,6% 
9,5% 
2,9% 
8,0% 
7,7% 
12,4% 
0,2% 
79,6% 
18,8% 
-3,2% 
-0,1% 
1,4% 
1,9% 
5,2% 
-1,4% 
7,1% 
5,4% 
3,7% 
9,5% 
2,9% 
3,2% 
2,7% 
8,5% 
2,3% 
2,0% 
1,0% 
11,6% 
15,8% 
2,8% 
-1,4% 
23,3% 
17,7% 
-7,5% 
2,1% 
1,6% 
4,8% 
-0,5% 
9,4% 
3,8% 
5,6% 
5,5% 
0,5% 
0,4% 
2,0% 
-0,1% 
1,4% 
3,3% 
0,1% 
10,4% 
9,5% 
-10,6% 
16,4% 
0,6% 
1,0% 
2,3% 
2,8% 
5,7% 
15,9% 
-4,2% 
26,9% 
19,4% 
-8,0% 
-0,4% 
14,3% 
1,5% 
-5,9% 
1,1% 
8,1% 
1,6% 
2,2% 
0,9% 
2,3% 
5,9% 
1,9% 
0,2% 
2,0% 
4,2% 
0,3% 
3,9% 
0,0% 
-10,7% 
1,0% 
10,6% 
6,0% 
1,9% 
0,0% 
0,7% 
-5,1% 
-0,2% 
5,9% 
1,6% 
2,3% 
5,6% 
0,4% 
0,5% 
2,4% 
-0,8% 
1,0% 
1,7% 
-0,1% 
14,1% 
2,4% 
68,2% 
-0,2% 
11,6% 
1,1% 
9,2% 
4,0% 
0,2% 
3,0% 
-9,9% 
0,5% 
1,1% 
44,0% 
10,8% 
-
3,8% 
-1,5% 
4,0% 
16,0% 
1,1% 
7,7% 
1,1% 
9,2% 
-0,7% 
0,1% 
0,0% 
0,1% 
-0,1% 
7,7% 
-2,0% 
-14,6% 
-48,1% 
5,6% 
8,3% 
-4,8% 
1,4% 
-0,9% 
-1,0% 
-3,5% 
-2,0% 
-4,4% 
0,7% 
1,5% 
2,4% 
0,9% 
0,4% 
2,4% 
1,4% 
3,5% 
7,3% 
0,6% 
-1,1% 
-2,5% 
15,1% 
-4,3% 
0,8% 
1,7% 
3,5% 
21,7% 
6,1% 
-4,3% 
4,9% 
-5,2% 
-5,0% 
4,2% 
-0,3% 
-21,0% 
3,3% 
2,8% 
1,1% 
7,3% 
4,3% 
3,4% 
1,7% 
3,5% 
16,5% 
1,7% 
0,0% 
1,7% 
3,4% 
1,8% 
21,8% 
-2,9% 
192,5% 
-2,9% 
42,5% 
7,4% 
-4,4% 
-2,9% 
3,9% 
7,2% 
3,6% 
3,3% 
4,3% 
0,6% 
5,6% 
4,8% 
0,4% 
2,1% 
1,1% 
2,9% 
3,0% 
4,4% 
-7,2% 
6,6% 
1,0% 
7,8% 
7,0% 
1,1% 
0,0% 
3,4% 
4,1% 
9,3% 
-1,2% 
10,3% 
9,4% 
-7,5% 
6,8% 
-22,6% 
1,5% 
-0,6% 
0,1% 
8,0% 
1,7% 
0,2% 
1,1% 
-0,1% 
8,6% 
0,5% 
0,5% 
0,5% 
0,9% 
-0,3% 
7,2% 
-4,7% 
1,6% 
9,0% 
8,8% 
7,3% 
1,3% 
-0,5% 
1,2% 
-0,1% 
0,7% 
4,6% 
1,3% 
1,5% 
3,2% 
1,9% 
0,6% 
1,6% 
-0,1% 
0,8% 
-0,4% 
1,2% 
7,6% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
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EFTA : MAIN INDICATORS 
1980 1985 1990 1996  1997  1998 85/80 90/85 9796 98/97 98/90 
¿ 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
41.1 
0.3 
0.1 
1.8 
33.0 
10.8 
7.8 
14.4 
185.4 
1.5 
0.5 
48.6 
35.4 
64.9 
3844 
1008 
733 
1345 
29.4% 
42.9% 
3.0% 
33.7% 
11.9 
10.3 
1.1 
0.6 
53.7 
1113.0 
72.5 
0.4 
0.3 
4.2 
18.6 
23.3 
25.5 
1.8 
0.0 
1.4 
0.2 
2.8 
0.0 
2.4 
1.7 
3.0 
6773 
1738 
2181 
2381 
C02 per unit of GDP (tn of C02/1990 MEUR) 327 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
^ 
2 
1 
0 
19 
84 
105 
45.1 
0.5 
0.1 
2.2 
35.7 
11.4 
8.9 
15.5 
184.2 
2.2 
0.6 
46.4 
36.2 
63.4 
4125 
1039 
811 
1420 
32.8% 
48.5% 
2.8% 
38.3% 
14.2 
11.9 
1.5 
0.3 
58.2 
1303.9 
74.3 
0.5 
0.4 
5.1 
17.3 
26.4 
24.5 
1.6 
0.0 
1.0 
0.3 
2.7 
0.1 
2.3 
1.5 
3.0 
6803 
1581 
2419 
2245 
304 
2 
2 
0 
21 
71 
108 
2000 Annua 
48.6 
0.6 
0.1 
3.4 
36.9 
9.9 
10.8 
16.2 
176.6 
2.1 
0.5 
36.0 
39.3 
59.0 
4334 
882 
964 
1449 
34.4% 
57.0% 
2.7% 
41.7% 
16.3 
13.3 
2.0 
1.0 
59.3 
1456.3 
75.9 
0.4 
0.3 
8.2 
11.8 
32.2 
23.0 
1.6 
0.0 
0.7 
0.2 
2.2 
0.1 
2.4 
1.2 
3.0 
6775 
1049 
2877 
2052 
276 
1 
1 
0 
30 
43 
117 
51.0 
0.8 
0.3 
4.5 
39.5 
10.1 
11.5 
18.0 
170.3 
2.8 
1.0 
33.9 
38.3 
60.0 
4353 
865 
978 
1533 
34.0% 
54.0% 
3.2% 
42.4% 
15.4 
11.8 
2.6 
1.0 
51.4 
1314.2 
83.2 
0.2 
0.6 
11.1 
12.1 
34.0 
. 25.0 
1.6 
0.0 
0.2 
0.4 
2.2 
1.1 
2.5 
1.2 
3.0 
7101 
1036 
2906 
2134 
278 
1 
2 
0 
37 
41 
114 
52.9 
0.8 
0.2 
5.6 
39.1 
10.2 
11.7 
17.2 
172.7 
2.6 
0.8 
33.3 
38.3 
56.1 
4503 
869 
998 
1463 
34.6% 
55.1% 
3.1% 
43.9% 
16.5 
12.8 
2.6 
1.1 
53.9 
1405.2 
83.9 
0.1 
0.5 
13.6 
11.7 
34.9 
22.9 
1.6 
0.0 
0.1 
0.3 
2.2 
0.7 
2.4 
1.1 
3.0 
7140 
997 
2967 
1952 
274 
0 
2 
0 
44 
38 
114 
I Energy Review 
54.7 
0.9 
0.2 
6.0 
40.7 
10.8 
12.0 
17.8 
174.6 
3.0 
0.8 
34.6 
38.4 
56.9 
4632 
919 
1019 
1510 
34.7% 
56.0% 
3.1% 
43.1% 
17.3 
13.3 
2.8 
1.3 
55.4 
1470.1 
87.9 
0.3 
0.5 
14.8 
12.1 
35.7 
24.3 
1.6 
0.0 
0.4 
0.3 
2.1 
1.0 
2.5 
1.1 
3.0 
7453 
1028 
3029 
2060 
281 
1 
2 
0 
47 
39 
114 
1.9% 
10.1% 
5.3% 
4.4% 
1.6% 
1.0% 
2.5% 
1.5% 
-0.1% 
8.0% 
3.2% 
-0.9% 
0.5% 
-0.5% 
1.4% 
0.6% 
2.0% 
1.1% 
2.2% 
2.5% 
-1.5% 
2.6% 
3.7% 
2.9% 
7.6% 
8.0% 
1.6% 
3.2% 
0.5% 
3.3% 
4.8% 
3.8% 
-1.5% 
2.5% 
-0.8% 
-1.3% 
-2.1% 
-6.2% 
3.5% 
-0.4% 
-
-0.5% 
-2.5% 
0.0% 
0.1% 
-1.9% 
2.1% 
-1.2% 
-1.4% 
1.3% 
2.8% 
-
1.8% 
-3.4% 
0.5% 
Annual % Change 
1.5% 
1.5% 
0.4% 
8.8% 
0.7% 
-2.7% 
4.0% 
0.9% 
-0.8% 
-0.8% 
-1.9% 
-5.0% 
1.6% 
-1.4% 
1.0% 
-3.2% 
3.5% 
0.4% 
1.0% 
3.3% 
-0.8% 
1.7% 
2.8% 
2.3% 
5.7% 
2.8% 
0.4% 
2.2% 
0.4% 
-6.8% 
-3.3% 
9.8% 
-7.4% 
4.1% 
-1.3% 
-1.1% 
-8.8% 
-8.2% 
-3.3% 
-3.6% 
-0.1% 
1.0% 
-4.8% 
0.0% 
-0.1% 
-7.9% 
3.5% 
-1.8% 
-1.9% 
-8.9% 
-5.5% 
23.9% 
7.3% 
-9.5% 
1.7% 
3.8% 
-3.3% 
-15.0% 
24.0% 
-1.0% 
0.8% 
2.4% 
-4.2% 
1.4% 
-5.5% 
-17.0% 
-1.6% 
0.0% 
-6.4% 
3.5% 
0.4% 
2.0% 
-4.5% 
1.7% 
1.9% 
-2.1% 
3.5% 
7.3% 
9.2% 
0.2% 
4.1% 
4.8% 
6.9% 
0.9% 
-36.7% 
-15.2% 
22.6% 
-3.4% 
2.4% 
-8.2% 
-2.8% 
-40.2% 
-34.5% 
-17.0% 
-0.2% 
-30.9% 
-1.2% 
-4.2% 
0.1% 
0.6% 
-3.8% 
2.1% 
-8.5% 
-1.5% 
-38.1% 
-17.2% 
-35.3% 
19.7% 
-5.7% 
0.0% 
3.3% 
15.6% 
0.4% 
7.3% 
3.9% 
6.2% 
2.5% 
3.6% 
1.1% 
13.2% 
-1.7% 
4.0% 
0.3% 
1.4% 
2.9% 
5.8% 
2.1% 
3.2% 
0.3% 
1.7% 
0.3% 
-1.9% 
5.0% 
3.5% 
6.1% 
21.5% 
2.8% 
4.6% 
4.8% 
208.1% 
-2.5% 
8.5% 
3.6% 
2.5% 
6.0% 
1.5% 
195.3% 
166.6% 
-5.3% 
-2.9% 
31.1% 
1.2% 
-2.5% 
0.0% 
4.4% 
3.2% 
2.1% 
5.5% 
2.6% 
201.7% 
-4.6% 
46.2% 
6.2% 
1.4% 
0.3% 
1.5% 
6.3% 
6.4% 
7.4% 
1.2% 
1.2% 
1.3% 
1.2% 
-0.1% 
4.6% 
4.7% 
-0.5% 
-0.3% 
-0.5% 
0.8% 
0.5% 
0.7% 
0.5% 
0.1% 
-0.2% 
1.8% 
0.4% 
0.8% 
-0.1% 
4.1% 
3.6% 
-0.9% 
0.1% 
1.9% 
-1.0% 
5.6% 
7.7% 
0.4% 
1.3% 
0.7% 
0.4% 
-1.7% 
-6.8% 
5.1% 
-0.7% 
28.4% 
0.2% 
-0.8% 
-0.1% 
1.2% 
-0.2% 
0.6% 
0.0% 
0.2% 
-2.5% 
3.9% 
35.2% 
6.0% 
-1.2% 
-0.3% 
m 
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NORWAY : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985  1990  1996  1997  1998  85/80  90/85  97/96  97/98  98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro S Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydros wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini ConsVCapita (toe/inhabitant) 
55,7 
0,2 
25,0 
22,8 
0,0 
7,2 
0,0 
0,6 
-36,2 
0,8 
-15,1 
-16,1 
1,0 
-21,9 
0,0 
18,8 
1,0 
9,2 
0,9 
7,7 
83,8 
0,0 
83,6 
0,1 
20,0 
0,0 
19,8 
0,2 
47,8 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
32,7 
1,6 
14,8 
0,9 
6,9 
0,0 
6,4 
0,0 
0,6 
28,4 
4,09 
85,7 
262,6 
4,60 
Electricity Generated/Capita (kWh/inhabitant)20497 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
7,0 
-190,0 
72,8 
0,4 
39,5 
23,4 
0,0 
8,8 
0,0 
0,8 
-52,4 
0,9 
-31,1 
-31,2 
0,2 
-22,2 
0,0 
20,3 
1,2 
8,4 
1,2 
9,5 
102,7 
0,0 
102,4 
0,3 
23,7 
0,0 
23,4 
0,3 
49,6 
0,1 
0,0 
0,1 
0,0 
0,0 
0,0 
29,5 
1,9 
15,9 
1,1 
6,2 
0,0 
7,9 
0,0 
0,8 
28,0 
4,15 
100,0 
243,0 
4,88 
24736 
6,7 
-254,4 
120,1 
0,2 
84,4 
24,1 
0,0 
10,4 
0,0 
1,0 
-96,3 
0,7 
-73,5 
-68,4 
-5,1 
-22,2 
-1,4 
21,5 
0,9 
8,6 
2,0 
10,1 
121,6 
0,0 
121,1 
0,5 
27,1 
0,0 
26,9 
0,3 
51,2 
0,1 
0,0 
0,0 
0,0 
0,0 
0,1 
37,1 
1,8 
16,3 
0,8 
6,1 
0,0 
8,3 
0,1 
1,0 
29,9 
4,24 
108,6 
236,8 
5,06 
28675 
7,0 
-439,4 
208,1 
0,2 
161,1 
36,8 
0,0 
8,9 
0,0 
1,2 
-182,6 
0,9 
-150,5 
-144,5 
-6,0 
-33,8 
0,8 
23,1 
1,0 
8,3 
3,0 
10,8 
104,4 
0,0 
103,6 
0,8 
27,7 
0,0 
27,4 
0,3 
43,1 
0,2 
0,0 
0,0 
0,0 
0,0 
0,1 
45,2 
1,9 
17,7 
1,0 
6,7 
0,0 
8,9 
0,1 
1,1 
34,9 
4,37 
137,3 
201,3 
5,28 
23896 
8,0 
-765,6 
212,7 
0,3 
160,8 
41,0 
0,0 
9,5 
0,0 
1,2 
-187,5 
0,8 
-151,6 
-145,7 
-5,9 
-37,1 
0,3 
24,4 
1,0 
8,4 
3,9 
11,0 
110,7 
0,0 
110,0 
0,7 
27,7 
0,0 
27,4 
0,3 
45,6 
0,1 
0,0 
0,0 
0,0 
0,0 
0,1 
44,4 
1,9 
17,7 
1,0 
6,5 
0,0 
8,9 
0,1 
1,1 
36,9 
4,39 
142,0 
205,6 
5,55 
25210 
8,4 
-740,1 
206,7 
0,2 
153,9 
41,3 
0,0 
9,9 
0,0 
1,3 
-180,8 
0,8 
-144,9 
-138,7 
-6,2 
-37,0 
0,3 
25,4 
1,1 
8,5 
4,3 
11,5 
116,1 
0,0 
115,4 
0,7 
28,4 
0,0 
28,1 
0,3 
46,7 
0,1 
0,0 
0,0 
0,0 
0,0 
0,1 
43,2 
1,8 
18,5 
1,1 
6,7 
0,0 
9,4 
0,1 
1,2 
38,9 
4,42 
145,0 
209,9 
5,75 
26275 
8,8 
-686,8 
5,5% 
11,9% 
9,6% 
0,5% 
-
4,1% 
-
5,7% 
7,7% 
2,0% 
15,5% 
14,1% 
-29,4% 
0,3% 
3,3% 
1,5% 
3,0% 
-1,7% 
6,3% 
4,3% 
4,2% 
-
4,1% 
20,4% 
3,4% 
-
3,4% 
1,5% 
0,7% 
22,9% 
20,1% 
19,8% 
-
-
-
-2,1% 
4,1% 
1,4% 
2,5% 
-2,1% 
-100,0% 
4,1% 
-
5,3% 
-0,3% 
0,3% 
3,1% 
-1,5% 
1,2% 
3,8% 
-0,6% 
6,0% 
10,5% 
-10,6% 
16,4% 
0,6% 
-
3,4% 
-
5,9% 
12,9% 
-5,2% 
18,8% 
17,0% 
-
0,0% 
96,2% 
1,2% 
-5,9% 
0,4% 
10,9% 
1,1% 
3,4% 
-
3,4% 
6,1% 
2,8% 
-
2,8% 
-0,3% 
0,6% 
1,3% 
12,5% 
-50,7% 
-
-
42,3% 
4,7% 
-1,0% 
0,5% 
-4,9% 
-0,2% 
-
1,2% 
14,3% 
4,7% 
1,3% 
0,4% 
1,7% 
-0,5% 
0,7% 
3,0% 
0,9% 
11,5% 
2,2% 
68,2% 
-0,2% 
11,6% 
-
6,2% 
-
4,0% 
2,7% 
-6,9% 
0,7% 
0,8% 
-1,3% 
9,8% 
-57,4% 
5,6% 
2,5% 
2,2% 
31,4% 
1,5% 
6,1% 
-
6,2% 
-14,1% 
0,2% 
-
0,2% 
0,0% 
5,9% 
-12,7% 
-14,6% 
-
-16,1% 
-
-10,5% 
-1,8% 
-1,6% 
-0,2% 
0,1% 
-2,4% 
-
0,7% 
-0,9% 
5,2% 
5,8% 
0,5% 
3,4% 
2,1% 
5,1% 
5,5% 
5,2% 
-3,3% 
-2,8% 
-15,1% 
-4,3% 
0,8% 
-
4,8% 
-
4,5% 
-3,6% 
5,7% 
-4,4% 
-4,8% 
4,7% 
-0,1% 
-4,9% 
4,3% 
4,1% 
1,4% 
9,8% 
4,5% 
4,8% 
-
4,8% 
0,8% 
2,3% 
-
2,4% 
-6,5% 
2,4% 
3,6% 
-2,9% 
-
-7,7% 
-
10,4% 
-2,7% 
-6,0% 
4,4% 
9,1% 
3,0% 
-
5,0% 
6,1% 
4,3% 
5,6% 
0,6% 
2,1% 
2,1% 
3,7% 
4,2% 
5,0% 
-7,2% 
7,0% 
1,0% 
7,8% 
7,0% 
-
-0,6% 
-
2,6% 
8,2% 
2,9% 
8,9% 
9,2% 
2,6% 
6,6% 
-
2,1% 
2,8% 
0,0% 
10,2% 
1,7% 
-0,6% 
-
-0,6% 
5,7% 
0,6% 
-
0,6% 
1,2% 
-1,1% 
3,6% 
-0,7% 
-100,0% 
-
-
2,5% 
1,9% 
-0,6% 
1,6% 
3,3% 
1,2% 
-
1,5% 
6,3% 
2,7% 
3,4% 
0,5% 
3,7% 
-1,5% 
1,6% 
-1,1% 
2,8% 
5,7% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
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Mtoe  1980 1985 1990 1996 1997 1998 85/80 90/85 97/96 97/98 98/90 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro S Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydros wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
17.2 
6.2 
2.4 
0.0 
0.0 
1.0 
0.0 
7.7 
14.2 
0.5 
13.5 
10.7 
2.8 
0.0 
0.1 
31.3 
7.0 
15.6 
0.0 
8.8 
23.3 
0.0 
11.3 
11.9 
5.1 
0.0 
24 
3.0 
51.9 
3.4 
1.9 
1.5 
0.0 
0.0 
0.0 
30.6 
0.9 
26.3 
4.8 
12.1 
0.0 
1.7 
0.0 
7.7 
71.3 
44.44 
78.9 
439.6 
0.70 
524 
1.6 
45.2 
21.7 
10.7 
2.2 
0.1 
0.0 
1.0 
0.0 
7.7 
17.2 
1.6 
15.3 
15.8 
-0.5 
0.0 
0.2 
38.9 
12.1 
17.8 
0.1 
9.0 
34.2 
0.0 
12.0 
22.2 
9.1 
0.0 
3.9 
5.2 
42.8 
6.0 
4.2 
1.8 
0.0 
0.0 
0.0 
31.6 
1.4 
30.4 
6.9 
13.2 
0.1 
2.4 
0.0 
7.7 
94.1 
50.31 
100.0 
430.4 
0.77 
680 
1.9 
44.0 
25.7 
12.4 
3.8 
0.2 
0.0 
2.0 
04 
7.2 
27.8 
4.2 
20.9 
20.5 
0.4 
2.7 
-0.1 
52.5 
16.9 
23.5 
2.9 
9.2 
57.5 
0.0 
234 
34.4 
16.3 
0.0 
6.8 
9.6 
40.3 
9.1 
5.7 
1.2 
2.1 
0.1 
0.0 
32.6 
2.8 
38.5 
8.7 
18.1 
0.5 
3.9 
0.0 
7.2 
127.6 
56.20 
131.1 
443.6 
0.93 
1024 
2.3 
52.7 
26.8 
12.3 
3.6 
0.2 
0.0 
3.5 
0.2 
7.0 
41.5 
6.2 
28.5 
24.8 
3.8 
6.8 
0.0 
67.7 
18.9 
31.0 
7.0 
10.7 
94.9 
0.0 
40.5 
54.4 
21.3 
0.0 
9.9 
11.4 
50.9 
14.2 
8.5 
1.9 
3.5 
0.1 
0.2 
32.8 
4.0 
48.9 
94 
23.9 
2.8 
6.1 
0.1 
6.9 
170.6 
62.70 
164.2 
456.1 
1.08 
1513 
2.7 
61.3 
27.6 
13.1 
3.5 
0.2 
0.0 
3.5 
0.2 
7.0 
43.3 
7.5 
27.5 
23.8 
3.6 
8.2 
0.2 
71.3 
21.2 
30.9 
8.3 
10.9 
103.3 
0.0 
39.8 
63.5 
21.6 
0.0 
9.9 
11.6 
54.6 
15.9 
9.4 
2.0 
4.2 
0.1 
0.2 
34.4 
4.3 
50.6 
10.3 
22.9 
3.4 
6.9 
0.1 
6.9 
180.0 
63.75 
176.6 
446.8 
1.12 
1620 
2.8 
60.7 
28.6 
13.9 
3.3 
0.5 
0.0 
3.7 
0.2 
7.0 
44.1 
7.8 
27.5 
24.3 
3.2 
8.5 
0.3 
72.5 
22.0 
30.4 
8.9 
11.2 
111.0 
0.0 
42.2 
68.8 
22.2 
0.0 
10.1 
12.1 
57.0 
17.3 
10.2 
2.3 
4.6 
04 
0.1 
34.2 
4.9 
50.1 
10.3 
21.6 
3.6 
7.4 
0.2 
7.0 
181.4 
64.79 
181.5 
442.3 
1.12 
1714 
2.8 
60.6 
4.7% 
11.6% 
-2.0% 
-
-
1.2% 
-
0.2% 
3.9% 
25.7% 
2.5% 
8.1% 
-
-
9.9% 
4.4% 
11.5% 
2.7% 
-
0.5% 
8.0% 
-
1.2% 
13.2% 
12.2% 
-
12.7% 
11.9% 
-3.8% 
12.4% 
17.4% 
4.3% 
-
-
-
0.7% 
10.9% 
3.0% 
7.6% 
1.8% 
14.3% 
7.8% 
-
0.2% 
5.7% 
2.5% 
4.9% 
-0.4% 
1.9% 
5.4% 
3.1% 
-0.5% 
3.5% 
3.1% 
12.0% 
26.0% 
-
14.2% 
76.2% 
-1.4% 
10.1% 
20.6% 
6.4% 
5.4% 
-
-
-
6.2% 
7.0% 
5.7% 
120.3% 
0.6% 
11.0% 
-
14.0% 
9.2% 
12.3% 
-
11.8% 
12.7% 
-1.2% 
8.5% 
6.4% 
-8.2% 
169.4% 
69.0% 
-
0.6% 
14.8% 
4.8% 
4.7% 
6.5% 
48.4% 
9.6% 
-
-1.4% 
6.3% 
2.2% 
5.6% 
0.6% 
3.9% 
8.5% 
4.0% 
3.7% 
2.9% 
6.9% 
-1.5% 
22.4% 
-
-1.2% 
10.5% 
-0.3% 
4.4% 
21.5% 
-3.7% 
-3.7% 
-3.8% 
19.5% 
-
5.4% 
12.0% 
-0.5% 
19.4% 
1.4% 
8.9% 
-
-1.6% 
16.7% 
1.4% 
-
0.7% 
2.0% 
7.4% 
11.5% 
10.4% 
7.4% 
17.9% 
-1.4% 
-14.9% 
4.7% 
7.2% 
3.4% 
12.9% 
-3.9% 
23.8% 
11.6% 
20.0% 
0.4% 
5.6% 
1.7% 
7.5% 
-2.0% 
3.6% 
7.1% 
3.8% 
-1.0% 
4.0% 
6.3% 
-6.6% 
123.6% 
-
6.5% 
26.3% 
-0.5% 
1.7% 
4.5% 
0.1% 
1.7% 
-10.3% 
3.5% 
35.1% 
1.7% 
3.9% 
-1.6% 
7.3% 
2.8% 
7.5% 
-
6.1% 
8.4% 
3.0% 
-
1.7% 
4.1% 
4.4% 
8.9% 
8.3% 
14.0% 
10.5% 
2.8% 
-50.6% 
-0.5% 
13.0% 
-1.0% 
-0.4% 
-5.8% 
6.0% 
7.6% 
41.7% 
1.0% 
0.8% 
1.6% 
2.8% 
-1.0% 
0.1% 
5.7% 
-0.9% 
-0.1% 
1.4% 
1.5% 
-1.8% 
13.0% 
-
8.0% 
13.0% 
-0.4% 
5.9% 
8.1% 
3.5% 
2.1% 
28.8% 
15.4% 
-
4.1% 
3.3% 
3.3% 
15.3% 
2.4% 
8.6% 
-
7.8% 
9.1% 
3.9% 
-
5.1% 
3.0% 
4.5% 
8.4% 
7.6% 
8.6% 
10.2% 
0.7% 
-
0.6% 
7.0% 
3.3% 
2.1% 
2.2% 
26.8% 
8.4% 
32.6% 
-0.4% 
4.5% 
1.8% 
4.2% 
0.0% 
2.3% 
6.6% 
2.7% 
1.8% 
(1) Includes nuclear, hydro and wind.net imports of electricity, and other energy sources. 
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The partition of Central and Eastern European countries into two 
groups does not accurately reflect the geographical and political 
situation. It originates purely from statistical conventions and 
practices. The geographical grouping of the Baltic States is Intro-
duced to complete the energy presentation to cover all regions of 
the world. Given the complexities and differences between natio-
nal, OECD and SOEC statistical conventions, attempts to integrate 
Estonian, Latvian and Lithuanian energy statistics prior to 1991 
Into the CEEC summary sheet gave unsatisfactory results, thus 
necessitating the current ad hoc solution. 
A major characteristic of these countries is the fact that 10 of them 
are candidates for eventual entry into the European Union: 
Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, 
Poland, Romania, Slovakia and Slovenia. The Commission's 
"Agenda 2000" provides a careful assessment of the readiness for 
membership of all these applicants and has recommended that 
accession negotiations start initially with Hungary, Poland, 
Estonia, the Czech Republic and Slovenia. By late 1998, Hungary 
and Poland came closest to meeting fully the criteria established 
by the European Council at its summit in Copenhagen in June 
1993, followed by Slovenia and Estonia. The Czech Republic has 
lost some ground and needs to make further progress. Latvia has 
made significant progress in the past year and is catching up with 
the group of countries with which negotiations started in March 
1998. Slovakia, by completing ongoing reforms, should be able to 
meet the first criterion in the course of next year, thereby enabling 
it to fulfil the second criterion in the medium term. Lithuania can-
not yet be regarded as fully satisfying either criteria, as progress in 
the previous year was not as strong as it should have been, partly 
as a consequence of the government's initial response to the 
Russian crisis. Bulgaria and Romania do not meet either criterion. 
From a low starting point Bulgaria continues to make encoura-
ging progress and shows sustained efforts in the economic reform 
process. The situation in Romania, on the other hand, has at best 
stabilised compared with last year. 
Central and Eastern Europe: Major trends (1980-1998) 
• Driven by Poland, GDP rebounded after 1994 with contrasting evolution by country 
• Since 1988 both gross inland energy consumption (-25%) and energy production (-33%) declined sharply 
■ Since 1992 final energy demand remained stable while GDP increased by about 20% 
■The share of transport has doubled since 1985 but that of industry has fallen 
■ Increased share of electricity in final energy consumption, focused on tertiary-domestic sector 
■ Contribution of solid fuels in gross inland energy declined sharply but still dominated 
■ Energy production declined substantially, marked by ongoing substantial restructuring 
■ Eastern countries represented only 3% of world fossil fuel reserves, mainly coal 
■ Large predominance of solid fuels in electricity production marked by improving efficiency 
• International concerns about nuclear safety 
■ Reform and privatisation of the power industry are continuing 
• Refinery industry still requires further restructuring and upgrading 
• Energy intensity has improved by about 2.9% per year on average since 1988 and the trend has accelerated 
• Improvement in energy intensity driven by industry and the tertiary-domestic sector 
■ C02 emissions reduced by 23% since 1990 
• Energy import dependency is increasing with some attempts to diversify suppliers 
This region includes the following countries: Albania, Bulgaria, the 
Czech Republic, Hungary, Poland, Romania, the Slovak Republic 
and the Republics of the former Yugoslavia which together repre-
sent a stable population of around 121 million inhabitants. Given 
the improvement of available statistical data, the Czech and 
Slovak Republics will be shown individually, while the "former 
Yugoslavia"still includes,for statistical reasons related to the poli-
tical situation prevailing in this region since 1992, all the republics 
emerging from the partition ofthat country. For the most recent 
years (covering 1992-1997), when available, data for the newly for-
med independent states, especially for Slovenia, have been pre-
sented to complement the existing aggregate data. This reflects, 
as realistically as possible, the new geopolitical configuration of 
the region. 
Driven by Poland GDP rebounded after 1994 with contrasting evolu-
tion by country 
Eastern European countries have undergone major reforms of 
their political and economic structures since the early 1990s: 
Analysis excludes the former Yugoslavia for obvious statistical reasons. 
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industrial restructuring and privatisation, establishment of viable 
legal structures, regulatory systems, reform of capital markets and 
trade policies... As a consequence of this transition period, struc-
tural reforms induced a deep recession between 1990 and 1993 in 
all countries except Poland. Thereafter these eastern countries 
have begun to rebound from the region's economic setback. 
Since 1994 they have experienced positive levels of economic 
growth, respectively 2.8%, 5.2%, 3.5%, 2.3% and 2.1 % over the last 
five years even though different countries experienced contras-
ting patterns. Poland, the dominant economy in the region, 
accounting for about 38% of its total GDP, experienced an average 
growth of 3.6% per year since 1990 and an even more impressive 
average growth of 6.2% per year since 1994. But Poland remained 
the exception of the region. Amongst the other countries, 
Slovakia, Czech Republic and Hungary were close to their 1990 
level; although Bulgaria and Romania remained well below. 
Average real GDP growth in 1998 for the Central and Eastern 
European countries was 2.1%, after becoming negative in the 
second half of 1998 for most countries. Hungary and Poland, at 
5.1% and 4.8% respectively, maintained the highest growth rates. 
The Czech Republic and Romania remained in recession with 
CEEC: GDP (1985=100) 
1985 1990 1993 1994 1995 1996 1997 1998 
CEEC 
Poland 
Hungary 
Czech 
Republic 
Slovakia 
Bulgaria 
Romania 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.44 
98.45 
104.12 
108.18 
107.18 
107.77 
85.96 
87.09 
97.57 
88.41 
93.13 
82.24 
90.14 
69.33 
90.57 
102.64 
91.02 
96.13 
86.29 
91.78 
72.06 
95.64 
109.87 
92.37 
102.23 
92.26 
94.40 
77.19 
98.63 
116.52 
93.60 
106.23 
98.30 
84.83 
80.21 
100.54 
124.51 
97.89 
107.27 
104.69 
78.95 
74.92 
102.33 
130.48 
102.88 
104.80 
109.30 
81.71 
69.45 
Main Indicators (1985=100) 
Rem : excluding former Yougoslavia 
Gross Inland] 
Consumption 
Energy Intensity 
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Main items 
Since 1990 the Central and East European countries have 
experienced profound, but still incomplete, economic and 
political transitions. Prior to this they were all firmly within 
the Soviet sphere of influence and members of the Council 
for Mutual Economic Assistance (CMEA). Adoption of wes-
tern-style reforms is central to this progressive transforma-
tion, leading to market liberalisation and privatisation of 
numerous state-owned enterprises. Both the enthusiasm for 
such reforms and the transition paths adopted have varied 
across countries. Most economies have at last stabilised and, 
despite the impacts of the most recent Russian financial cri-
sis, some are now enjoying more consistent economic grow-
th. Since 1995, the Czech Republic, Hungary and Poland have 
joined the OECD. These and some other countries are nego-
tiating membership of the European Union. Successful acces-
sion requires further convergence of financial, legal, market 
and regulatory frameworks. Indigenous energy production 
in this region is still heavily based on solid fuels, chiefly pro-
duced by high-cost and subsidised, deep mines. Mining 
capacity has fallen since 1985, the result of both lower coal 
demand and reduced subsidies. Having been starved of ade-
quate investment, the CEEC's small oil and gas production 
sectors need joint ventures and inward investment to moder-
nise. The region's dependence upon the FSU for gas imports 
remains very high, though efforts to diversify oil imports have 
been more successful. Both energy intensities and environ-
mental emissions have fallen sharply since 1990. These 
reductions were caused by structural changes (especially 
away from energy-intensive industries); the adoption of more 
cost-reflective energy pricing policies; and use of less coal. 
Continued economic adjustment will permit further falls in 
energy and carbon intensities, but rising real incomes will 
boost car ownership and hence oil demand in future. 
negative growth of -2.3% and -7.3%, respectively. Bulgaria has 
returned to positive real GDP growth of 3.4%. The economic 
impact of the Kosovo crisis on the candidate countries has been 
limited, with Bulgaria and Romania suffering most, mainly from 
the disruption of the transport route along the Danube. 
Nevertheless, their current account balances deteriorated while 
the international investors' environment for the Balkan region 
became more critical. With the early resolution of the conflict, the 
main problem of a potential slowdown in investment faced by 
both countries has disappeared and investor confidence conti-
nues to focus on progress in reforms linked to accession to the EU. 
iX 
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In this light, economic prospects for Bulgaria remain broadly 
favourable because of the improved economic fundamentals 
while they remain unchanged for Romania. 
ENERGY OUTLOOK 
Since 1988 both gross inland energy consumption {-25%) and energy 
production {-33%) declined sharply 
Eastern countries, like the CIS, have demonstrated large variations 
in energy consumption since the beginning of the economic and 
structural reforms. In addition, these countries were characteri-
sed, before 1990, by the world's highest energy intensity after the 
Former Soviet Union. This situation resulted from an industrial 
structure based on energy-intensive industries (steel, cement, 
chemicals...) using energy inefficiently; and very low energy prices 
as demand was largely supplied from the Former Soviet Union at 
prices that were usually well below world market prices. Given the 
economic crisis faced by the Central and Eastern European coun-
tries since 1988,a common downward trend has been observed in 
both energy production (-33% between 1988 and 1998), and 
gross inland consumption (-25%). This evolution is of importance 
in the context of the Kyoto Protocol because the energy circum-
stances of both Central and Eastern countries and the CIS have 
slowed down the growth of global energy consumption and 
hence the growth of greenhouse gas emissions. Given the very 
large potential for energy saving, which will stabilise energy 
consumption despite further economic growth - as already expe-
rienced since 1995, Eastern countries are projected to generate 
net carbon credits in relation to Kyoto Protocol goals. 
Since 1992 final energy demand remained stable while GDP increa-
sed by about 20%... 
Final energy demand peaked in 1987 (236.1 Mtoe) and has decli-
ned since then by 34%, or 4% per year on average, to reach a mini-
mum of 152.2 Mtoe in 1994. In 1995 and 1996 final energy 
TOTAL FINAL ENERGY DEMAND 
Mtoe  1987  1992  1997 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
Total 
80.3 
45.7 
45.7 
26.1 
30.3 
8.1 
236.1 
42.0 
33.6 
25.3 
21.4 
30.5 
6.6 
159.4 
35.6 
35.5 
32.3 
22.7 
22.0 
8.0 
156.2 
demand rebounded by 2.0% and 6.1 % respectively at the regional 
level but 1997 marked a new decline by 5.1 % despite the positive 
economic growth. Since 1992, final energy demand remained 
stable considering climatic variations when economic growth 
increase by about 20%, demonstrating the large energy saving 
potential. Since 1987 the reduction of energy demand affected 
energy forms in different ways: solid fuel (-56% between 1987 and 
1997), gas (-29%), distributed heat (-27%), oil products (-22%) and 
electricity (-13%). The reduction of solid fuel consumption resul-
ted from the drastic reduction of direct uses for steam and heat 
production in all sectors (-42% in industry and -69% in tertiary-
domestic) and from the marked slowdown of steel production. 
Since 1992, solid fuel consumption increased slowly in industry 
(+10%) but continued to decline in tertiary-domestic (-39%). The 
evolution of gas consumption has been influenced by new supply 
arrangements imposed by Russia which started to invoice its sup-
plies at world market prices instead of the special conditions pre-
vailing before 1989. Consequently, between 1989 and 1992, gas 
consumption fell by 45%. Since the régularisation of supplies gas 
use has increased on average at 5.0% per year and its level of 
consumption is now close to those of oil and solids, the two main 
fuels. Although gas consumption decreased markedly in industry, 
in line with the global reduction registered in this sector, it increa-
sed regularly in the tertiary-domestic sector where major substi-
tution occurred away from oil products and solids. Oil, sustained 
by increasing demand from the transport sector given a growing 
number of private cars, limited its overall decline to 22% but expe-
rienced a 55% reduction in the tertiary-domestic sector and a 50% 
reduction in industry. Distributed heat consumption, equally split 
between industry and space heating in 1987, remained stable bet-
ween 1987 and 1997, but declined by 28% since then as a result of 
industrial restructuring; while tertiary-domestic consumption 
Primary Energy Demand 
Rem : excluding former Yugosla\ 
250 
Mtoe 
Other 
Heat 
Electricity 
Natural Gas 
Oil 
Solids 
1980 1985 1990 1996 1997 
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remained unchanged despite tariff increases and the continued 
absence of systematic metering of consumption. Electricity 
demand suffered between 1987 and 1992 from the restructuring 
of industry that reduced industrial use by 18%. Since then the 
modernisation of industry and improvements in standards of 
living have raised electricity demand by only 1.2% per year on 
average. 
The share of transport doubled since 1985 but that of industry has 
fallen... 
The share of the transport sector in final energy consumption 
increased from 8% in 1985 to 15% in 1997, to the detriment of 
industry (41 % in 1997 vs. 51 % in 1985) while the share of tertiary-
domestic increased slowly. Growth in transport fuel demand 
resulted from increased motorization, demand for new cars rea-
ching about 1.7 million vehicles in 1998. On the other hand, ener-
gy statistics must be treated with great caution as, until recently, 
energy consumption for transportation in industry was partly 
aggregated with industrial energy consumption. Recent statisti-
cal improvements, especially better accounting of transport 
consumption, explain the unexpected growth in transport fuel 
use in Poland, the Czech Republic and Romania in 1996. The high 
contribution of industry, compared to other industrialised coun-
tries, reflects the predominance of heavy industries based on old 
technologies inherited from the socialist regime. Recent shifts 
resulted from the modernisation of industrial processes and diver-
sification to industries with higher added values. This evolution 
was sustained by privatisation of state companies and impressive 
foreign investment. The limited increased of the share of the ter-
tiary-domestic sector resulted mainly from two main factors. At 
the domestic level, consumption per capita decreased significant-
ly over the last ten years by more than 30%, the major part of this 
reduction being observed before 1992. This improvement in 
energy efficiency was largely caused by increasing tariffs to reflect 
the real price of energy even though effective metering of energy 
consumption, mainly for heating uses, is still not yet widespread. 
On the other hand, services and commercial activities, the energy 
consumption of which declined sharply before 1992 following the 
restructuring of public services, are still at an early stage of deve-
lopment and will continue to increase their energy demand in the 
future even if efficient technologies are utilised. 
Increasing share of electricity in final energy demand, focused in the 
tertiary-domestic sector... 
The share of electricity in final consumption reached 14.6% in 
1997 from 10.7% in 1985. It must be stressed that electricity's 
share of the transport sector is higher than in the OECD region for 
two reasons: a larger role for railways in long distance transport 
and the electrification of public transport (trams and trolley 
buses) in a number of large and medium sized cities. A major evo-
lution was observed in the tertiary-domestic sector where electri-
city's share increased from 9.1% in 1985 to 16.2% in 1997. This 
indicator varied widely through the region with lower shares of 
9.6% in Romania and 11.1% in Poland but above 25% in three 
countries: the Czech Republic with 28.2%, Bulgaria with 36.2% and 
Albania with 55.5%. In industry the share of electricity increased 
more slowly as consumption declined by some 5% per year 
during the transition period as a result of restructuring and closu-
re of obsolescent factories. But electricity consumption increased 
by just under 4.5% each year in the last three years with the 
rebound of industrial production and the diversification to higher 
added value industries where electricity use is favoured. 
Contribution of solid fuels in gross inland energy declined sharply but 
still dominated... 
Gross inland energy consumption which declined regularly by 
about 2.2% per year on average since 1990 was dominated by 
solid fuels (47% in 1998 from 52% in 1980),followed by oil (22% in 
1998 from 25% in 1980) and gas (21% in 1998 from 18% in 1980). 
Decline of energy consumption accelerated in the last two years:-
3.9% in 1997 and -4.7% in 1998 but this regional trend masked 
very large national variations. On the one hand, Polish energy 
consumption contracted by 9% in only two years as a result of 
energy saving policies as GDP grew by 12% during the same time. 
In contrast gross inland energy consumption declined by 15% in 
Bulgaria and 21% in Romania consecutively due to poor econo-
mic performance associated with the Kosovo War. Since the peak 
of 1987, the total reduction of consumption of about 101 Mtoe 
has been split between solid fuels (69 Mtoe), natural gas (18 Mtoe) 
and oil (16 Mtoe) respectively, while the contribution of nuclear 
increased by 3 Mtoe. Over the last two years, the major fall in 
consumption was concentrated on solids (-14.7 Mtoe or -12%) 
with the bulk of the reduction located in Poland; and on natural 
gas (-9.3 Mtoe or -16.3%) consumption of which declined signifi-
cantly in Bulgaria and Romania while consumption remained 
unchanged in other countries. 
Poland, the key coal consumer in Eastern countries with a 
consumption of about 64 Mtoe in 1998, accounted for about 58% 
of the region's total use. Coal consumption fell by 12 Mtoe in the 
last two years, associated with coal industry restructuring. In other 
countries, coal consumption is dominated by use of low-BTU sub-
bituminous coal and lignite, produced from local reserves. In 
Poland, the contribution of solid fuels in 1998 reached 64% of 
iX 
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gross inland consumption. The second largest consumer was the 
Czech Republic where solid fuels based on indigenous production 
met about 53% of gross inland consumption. In comparison, in 
Hungary, historically oriented towards gas consumption (37% of 
gross inland consumption in 1998 with indigenous gas produc-
tion supplemented by imports) solid fuels accounted for only 
19%; and in Romania, a producer of both oil and gas, solid fuels 
represented only 18% of gross inland consumption. 
Candidate countries must increase their environmental standards 
in order to achieve membership of the European Union. Increased 
consumption of natural gas, as an alternative to coal, is conside-
red to be a key component of countries' energy policies to meet 
these stricter regulations. However gas consumption has not 
increased as quickly as expected. In four countries, the Czech 
Republic, Hungary, Poland and Slovakia,consumption mainly loca-
ted by final consumers has remained stable since 1996. The spec-
tacular decline in Romania, where natural gas constituted by far 
the largest energy source, is explained by the large overall reduc-
tion in energy consumption stemming from the very bad econo-
mic performance - a 14% decline of GDP in two years. Because 
regional gas reserves are limited, the expected increase in 
consumption will be met by imports, consequently increasing 
import dependency. Russia is currently the only major source of 
imported gas. However, efforts to diversify supply sources are 
underway. Poland and Norway have signed an agreement where-
by Poland will import annually from Norway 500 million cubic 
meters from 2001 to 2006. Existing infrastructure cannot support 
significant imports from non-Russian sources, so pipeline deve-
lopment is under consideration to permit diversification of sup-
pliers. 
Consumption of oil products followed the rising trend begun in 
1995, but with marked differences between countries. Poland, 
which accounted for 35% of total oil consumption in the region, 
demonstrated a continuous increase since 1991 at about 6% per 
year on average. All final demand sectors in Poland contributed to 
this increase. Oil consumption fluctuated in a small range in 
Hungary, the Czech Republic, Slovakia and Romania over the last 
five years, with increases in the transport sector being compensa-
ted by reduction of consumption in others sectors. Finally oil 
consumption declined sharply in Bulgaria with major reductions 
in all final sectors since 1990:-47% in industry,-57% in transport 
and -48% in tertiary-domestic. 
The contribution of non-fossil fuels increased regularly. Nuclear 
grew by 1.3% per year on average since 1990, mainly the result of 
new commissioning at the Cernadova power plant in Romania 
and at Kozloduy in Bulgaria, whilst the contribution of other coun-
tries remained flat. Hydro production increased by 50% since 
1990, Romania accounting for about 50% of the additional pro-
duction. Use of other renewables, mainly biomass, grew 3.0% per 
year on average - led by Poland which absorbed about 65% of 
regional consumption. 
Energy production declined substantially, marked by ongoing sub-
stantial restructuring 
Indigenous energy production has reflected these shifts in gross 
inland energy consumption. The energy sector has also been 
seriously affected by restructuring, investment to improve obsole-
te equipment and closure of unprofitable facilities. Since 1985 the 
reduction of fossil fuel production (60 Mtoe for solid fuels, 25 Mtoe 
for gas and 6 Mtoe for oil) has only been partly compensated by a 
small increase in nuclear output (7 Mtoe). The main reductions in 
indigenous production occurred in Poland and the Czech 
Republic (for solid fuels) and in Romania (for oil and gas). 
Primary Production 
Rem :excluding former Yugoslavia 
Other 
Hydro» Wind 
Nuclear 
GâS 
Oil 
Solids 
Poland is the key coal producer in Eastern Europe. Poland's hard 
coal industry produced 66 Mtoe in 1998 versus a peak of 81 Mtoe 
in 1996, and lignite producers contributed an additional 13 Mtoe. 
At present, Poland's hard coal industry is operating at a loss. Over 
the past few years, a number of coal industry restructuring plans 
have been proposed to transform Poland's hard coal industry into 
a position of positive earnings, thus eliminating the need for 
government subsidies. The most recent plan was announced by 
Poland's Ministry of the Economy in April 1998. It calls for the clo-
sure of 24 of the country's 50 unprofitable mines over the next 
four years, reducing the total number of mines in Poland from 65 
in 1998 to 41 by 2002. Three mines have been closed already in 
1998 and three other closures are scheduled in 1999. In addition, 
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the restructuring plan aims to reduce the number of miners by 
nearly one-half, from 245,000 in 1998 to 128,000 by 2002. The 
World Bank has indicated its willingness to lend the Polish govern-
ment up to $ 1 billion over a 3-year period to cover the costs of this 
radical restructuring programme, including economic assistance 
for miners leaving the industry. The programme assumes full libe-
ralisation of coal pricing and complete liberalisation of trade in 
coal by the year 2000. The changes brought about by this coal 
restructuring programme would have positive economic and 
environmental implications, which are important for Poland's 
accession to the European Union. The Czech coal industry is also 
currently being restructured and privatised, in part to meet requi-
rements for European Union membership in 2003. The Czech 
government has reduced the number of inefficient mines in ope-
ration, cut the labour force associated with coal mining, and 
increased awareness of environmental issues related to the indus-
try. To bring the Czech Republic closer in line with European 
Union standards, distribution networks have been connected and 
an energy charter agreement harmonising Czech and European 
Union legislation has been ratified. 
Foreign investment will be critical for the development of the 
natural gas industry in the main producers: Romania, Poland and 
Hungary. In addition to developing new production infrastructu-
re, most countries also need to refurbish or replace ageing pipes 
and to upgrade existing storage and production facilities. Shell is 
exploring a possible joint venture with Romgas, the Romanian 
state gas company, to rejuvenate gas fields where production has 
declined, to expand the gas distribution network and to increase 
gas storage facilities. As a result, Romania should be able to 
increase its revenues from the transport of Russian gas to markets 
in the Balkans and Eastern Europe, and to reduce dependence on 
Gazprom for its own internal consumption. 
Regional production of crude oil plays a relatively minor role in 
overall consumption. The main producer, Romania, accounted for 
more than 70% of regional production but its output was limited 
to 6.5 Mtoe in 1998. With the opening of 15 oil blocks for explo-
ration in 1996 and the influx of western technology, Romanian 
reserves and production are expected to rise slightly in the 
coming years. Petrom, the Romanian oil company involved in 
exploration and production, refining, distribution, transport and 
services, is undergoing a gradual programme to revitalise the 
industry, beginning with price liberalisation and the establish-
ment of an independent regulatory agency. Oil from Russia, deli-
vered by pipeline and tanker, satisfies much of the overall demand 
in these Eastern countries. 
Eastern countries represented only 3% of world fossil fuel reserves, 
mainly coal... 
Eastern countries'oil reserves at end 1998 amounted to only 0.2% 
of world reserves, with the major part concentrated in Romania. 
The situation was comparable for gas reserves which represented 
only 0.5% of world gas reserves, of which 50% were also located in 
Romania. Finally, coal reserves, mainly located in Poland, accoun-
ted for 4.4% of world reserves. Asa result,Eastern countries repre-
sented only 3% of total world fossil fuel reserves. 
Net Electricity Production by Source 
Hydro, Wind, 
geothermal 
Large predominance of solid fuels in electricity production marked by 
improving efficiency... 
Electricity is mainly produced by thermal power stations (75% in 
1997 declining from 85% in 1985); followed by nuclear (16% in 
1997 increasing from 9% in 1985) and hydro (9% in 1997 thanks to 
a major jump of 23% in 1995 following quite stable production 
since 1985). Thermal power stations are mainly fired by solid fuels 
(about 81 % in 1997 against 75% in 1985); oil and gas, with 8% and 
10%, respectively, supplied the rest. 
Electricity generation peaked at 385 TWh in 1989, yet only rea-
ched 369 TWh in 1997. Thus it has not been necessary to expand 
capacity since 1987. But as the power industry's generating capa-
city is old, inefficient and highly polluting, huge investment has 
been required to refurbish existing plants with the aim of impro-
ving their performance, cutting production costs and reducing 
their environmental impacts. The use of low-quality coal, combi-
ned with an absence of adequate environmental control equip-
ment, has led to acute environmental pollution problems in 
iX 
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Central and Eastern European countries, particularly acid rain. 
Some efforts have been undertaken by countries in the region to 
improve the environmental performance of coal-fired plants. Low 
NOx burners are being installed in Poland and there are also plans 
to use them in Bulgaria and Romania. Circulating fluidised bed 
combustion boilers are being installed or planned in Poland and 
Romania. Electrostatic precipitators are widely used, although 
they are often inefficient; and several flue gas desulphurisation 
systems have been installed or are planned in Poland. 
Refurbishment programmes are under way in some countries, the 
Czech Republic, Hungary and Poland mainly, to improve plant 
thermal efficiency. Consequently average thermal efficiency of 
the region as a whole increased from 26.2% in 1990 to 29.4% in 
1997 but still remained well below the performance of EU plants. 
Nevertheless the efficiency gain already achieved has caused a 
reduction of fuel consumption of about 10 Mtoe per year and the 
potential for further improvement is estimated at 15 Mtoe. 
International concerns about nuclear safety... 
As a result of negotiations to join the European Union, two coun-
tries, Bulgaria and Slovakia have agreed to closure schedules for 
specific units to maintain nuclear safety. The Bulgarian Kozloduy 
plant, the largest plant in the Balkan Peninsula, consists of six units 
using Russian-designed WER reactors. Units 1 to 4 were commis-
sioned in the 1970s and early 1980s. Units 5 and 6 were commis-
sioned as recently as 1987 and 1991. Until the end of 1990, the 
oldest four units had some of the best load factors in the world. 
International concerns about the station's safety record, however, 
have led to calls for its complete closure. Although two of the six 
units were shut down for safety and maintenance reasons, it was 
accepted that the complete closure of Kozloduy now is impracti-
cal, given the country's dependence on nuclear power. For its 
part, Slovakia agreed to shut down the two units of the Bohunice 
plant when the new units of the Mochovce plant are fully opera-
tional. The first unit was completed in 1998 and the second one is 
scheduled to be online in 2000. However, Bohunice's manager 
believes units 1 and 2 will have to operate past the 2003 and 2005 
shutdown dates originally planned, to recoup the costs of upgra-
ding these units undertaken in the mid 1990s. 
The development of renewable energy sources has been limited 
to improvements of existing hydroelectric facilities and small pilot 
projects for other renewables, such as geothermal and wind. 
Hydroelectricity represents a substantial sou ree of power in only a 
few countries, such as Romania (23% of all electricity generated) 
and Slovakia (13%). Most of the potential for hydro expansion lies 
in Albania, Bulgaria and Romania, as well as in the former Yugoslav 
republics. However, as yet, these countries have found it difficult 
to secure financing for such expansion projects. 
Reform and privatisation of the power industry are continuing... 
The traditional electricity industries in this region were vertically 
integrated monopolies controlled by central governments. But 
reforms of the structure, ownership, and regulation have started. 
Several countries have attempted to reform their electricity indus-
tries, motivated in part by the desire to ensure availability of the 
foreign funds needed for upgrades and expansion and in part by 
the necessity to satisfy environmental, efficiency and open market 
criteria for accession to the European Union. The Czech Republic 
has been actively pursuing the upgrading and modernisation of 
its electric power sector to meet rising internal demand and EU 
environmental standards, mainly by encouraging foreign invest-
ment. In Poland privatisation is seen as the key to modernisation 
and efficiency of the electricity sector. In September 1996, a law 
was passed that laid the foundation for de-monopolisation and 
privatisation of the industry. Plans called for reducing the number 
of generating companies from 35 to 7 and for privatising power 
generation by the end of 2001. To date, 3 companies have been 
privatised. Croatia plans to improve efficiency and capacity in its 
electricity power sector by attracting foreign investors and spin-
ning-off non-core businesses. Hungary has also sought foreign 
investment to modernise its electricity sector. In December 1997, 
the state privatisation agency sold 61% ownership stakes in two 
power companies to two consortia, one foreign and one domes-
tic. In Bulgaria, the national electric utility, NEK, will privatise 22 
large hydro plants and 41 small hydro plants over the period to 
2001. Some major thermal power plants will also be sold and joint 
ventures with foreign investors will be established to refurbish 
and operate the other units. 
Refinery industry still requires further restructuring and upgrading... 
As regards the refining industry, the Communist regimes left 
Eastern European countries with bloated and inefficient hydrocar-
bon industries that suffered from decades of neglect, outdated 
technology, heavy debt and which imposed severe environmental 
impacts. In 1998, refinery capacity, including that of the former 
Yugoslav Republic, reached 2075 million barrels a day, or about 
2.6% of world installed capacity. In 1998, rationalisation efforts led 
to the closure of about 10% of the existing capacity of crude oil 
distillation, the bulk of it being located in Bulgaria. At the same 
time the conversion capacity remained unchanged so that this 
sector still needs modernisation in order to meet the shift in 
demand towards lighter products such as gasoline and diesel. The 
output of refined petroleum products reached only 1373 million 
barrels a day in 1998, corresponding to a refinery capacity utilisa-
tion rate of only 66%. Most oil companies in the region remain 
state-owned and government-run. However, reflecting the pro-
gressive economic reforms under way in the region, private 
ownership is now beginning to emerge in the oil sector. 
. 
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COMPETITIVENESS 
Energy intensity has improved by about 2! 
since 1988 and the trend has accelerated... 
per year on average 
Energy intensity declined slowly between 1980 and 1988 resul-
ting from underlying technological improvement. But it must be 
recalled that.at this time, Eastern countries had one of the highest 
energy intensities in the world. The industrial structure, the domi-
nant basis of the economy when the contribution of services was 
limited, comprised mainly the energy-intensive industries (steel, 
cement, chemicals...) to supply the former Soviet Union. These 
industries used energy inefficiently as domestic energy prices 
were kept well below world market prices. From then, the reforms 
undertaken to restructure the economy, and in particular the 
industrial sector, stimulated a dramatic improvement. The politi-
cal changes which occurred in most countries between 1988 and 
1993 led to decreases in both GDP (-19% between 1988 and 1992, 
excluding former Yugoslavia), and gross inland energy consump-
tion (-25%). This led to an average energy intensity improvement 
of 1.6% per year. After 1993, with the help of foreign investment, 
industrial restructuring accelerated, leading to a more rapid 
decrease in energy intensity (-3.6% on average between 1992 and 
1998), while GDP exhibited clear signs of recovering (+2.9% per 
year on average). This impressive decline was obtained despite a 
rebound of 1.2% in intensity in 1996, partly due to the cold wea-
ther conditions which boosted energy demand for space heating. 
Since 1997, some countries reinforced their efforts to satisfy crite-
ria for European Union accession. These concern notably: energy 
pricing, energy savings, liberalisation of energy markets, and the 
environment. Consequently, gross inland energy consumption 
declined for the region as a whole by 3.9% in 1997 and 4.7% in 
Annual Average Rates of Improvement in Energy Intensity 
Rem : excludi ng former Yugoslavia 
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1998 when GDP increased by 1.9% and 1.8% respectively. This 
caused a faster decline in energy intensity that improved by 5.7% 
in 1997 and 6.4% in 1998. A large potential for further improve­
ments still exists... 
Over the period 1988-1998 there were major improvements in 
energy intensity in Poland (-36%), Romania (-26%) and Slovakia (-
25%) and a little less in the Czech Republic (-15%). Poland, 
Slovakia and the Czech Republic benefited from a sustained eco­
nomic rebound after 1994, accompanied by diversification of the 
economy towards high added value activities. This was not the 
case of Romania, still waiting for its economic rebound, or 
Bulgaria, where energy intensity has declined over the past ten 
years by only 8%, resulting from the improvement registered in 
1998. The case of Hungary is distinctive: it has improved its ener­
gy intensity by only 12% since 1988 but its energy intensity was 
already 40% lower than the regional average. 
CEEC : ENERGY INTENSITY (TOE/1990 MEUR) 
CEEC 
Poland 
Hungary 
Czech 
Republic 
Slovakia 
Romania 
Bulgaria 
1980 
2213.1 
2711.0 
1186.5 
2512.5 
1981.3 
2159.4 
2237.2 
1985 
2090.4 
2728.6 
1126.2 
2478.1 
1908.0 
1849.4 
2049.5 
1990 
1846.3 
2202.1 
1012.8 
2115.5 
1756.6 
2034.3 
1666.2 
1995 
1673.4 
1921.0 
1014.4 
1951.7 
1656.9 
1689.5 
1606.1 
1996 
1696.6 
1977.4 
1021.0 
1948.0 
1582.0 
1634.7 
1763.1 
1997 
1599.8 
1794.8 
958.0 
1901.3 
1448.9 
1624.9 
1728.5 
1998 
1569.4 
1604.3 
935.6 
1996.6 
1359.7 
1520.2 
1581.7 
Improvement in energy intensity driven by industry and the tertiary-
domestic sector... 
The continuing improvement of energy intensity has been sustai­
ned mainly by the industrial sector's widespread reconstruction 
and modernisation (-38% since 1988) and by the tertiary-domes­
tic sector (-26%), despite the improvement of living standards. 
The energy intensity of transport, which declined in the early 
1980s, increased with the outset of the economic reforms to peak 
in 1992 about 4% above the 1980 value. Between 1992 and 1995 
it declined slowly and rebounded in 1996. This was partly caused 
by some statistical adjustments, leading to the inclusion of some 
consumption for goods transportation previously recorded in the 
industrial sector. 1997 confirmed the 1996 value. Finally, the 
weight of power generation was also declining as the electricity 
intensity of GDP has diminished by 13% since 1988. 
In terms of gross inland energy consumption per capita, a mar­
ked reduction has been observed since the peak of 1987 (from 
3.46 toe per capita in 1987 to 2.44 toe in 1998). Despite higher 
energy intensity, average consumption per capita in 1997 remai-
iX 
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ned some 35% below the European Union average - reflecting the 
current lower standards of living in this region. 
ENVIRONMENT 
C02 emissions reduced by 23% since 1990... 
The evolution of C02 emissions was profoundly influenced by the 
profile of energy consumption: increasing continuously between 
1980 and 1987 to peak at 1026 million tonnes; but declining since 
then to reach 847 million tonnes in 1990. Since 1990, if we exclu­
de a limited rebound in 1995-1996, C02 emissions were declining 
continuously to reach only 658 million tonnes in 1998,23% below 
the 1990 level. In particular the last two years have been marked 
by a decline approaching 6% each year. This trend has resulted 
from restructuring of the economy, improving efficiency in energy 
use, reduction of demand caused by higher real energy prices and 
the switch away from coal. Despite these improvements, and the 
efforts accomplished by many countries in the context of 
European Union accession, a large potential for additional impro­
vement still exists. Per capita C02 emissions, which were 20% 
above the average EU level in 1985, fell to only 87% of the EU level 
in 1997 but it must be recalled that the living standards between 
the two regions are not comparable. C02 emissions per unit of 
GDP have declined regularly since the beginning of the 1980s by 
about 2.6% per year on average, and this trend was accelerating 
very rapidly in 1997 and 1998. Finally, the Increasing share of 
natural gas and the expansion of nuclear output during the 
second half of the 1980s caused the carbon intensity to fall stea­
dily. 
In the period 1990-97,emissions from the tertiary-domestic sector 
were reduced by 23%, those from industry by 32%, while those 
from the transport sector increased by 7.5%. The sector with the 
largest emissions remained power generation (about 43% of total 
emissions in 1997,from 40% in 1990 and 33% in 1980). This inclu­
ded emissions related to heat produced in cogeneration units and 
explains the relatively low contribution of the tertiary-domestic 
sector (16% of total emissions in 1997 from 24% in 1980). 
Industrial emissions declined in volume until 1993 to represent 
only 19% of total emissions but were rebounding with the recent 
progress of industrial production (+23% between 1993 and 1996), 
even though 1997 marked a new decline (-12%). 
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GLOBAL MARKETS 
Energy import dependency is increasing with some attempts to 
diversify suppliers... 
The overall energy dependence of this region on external sup-
plies was 27% in 1998,just above the 1990 level. The present level 
of dependence represents a new peak since 1980. The slow 
increase since 1995 is explained by the substantial reduction of 
regional primary energy production, essentially coal and natural 
gas. The Eastern countries together have been historically net 
importers of crude oil and natural gas, mainly from the former 
USSR. Oil imports represented 86% of total oil requirements in 
1998, increasing slightly since 1990 (84%) as oil consumption fell 
less rapidly than crude oil production. On the other hand, gas 
import dependency increased from 53% in 1990 to 65% in 1998 
following a significant reduction in indigenous gas production. As 
regional resources of hydrocarbons are quite limited, any increase 
of oil or gas consumption in future will need to be met by addi-
tional imports. 
Imports of Russian natural gas dominate Eastern countries' total 
supply, comprising 60% of consumption and 95% of imports, 
though some countries have made attempts to diversify their sup-
plies. Hungary receives a small amount of gas from Western sup-
pliers (Ruhrgas). Poland and the Czech Republic have also active-
ly explored alternative suppliers but have yet to diversify away 
from Russian gas. The Czech Republic has already imported some 
Norwegian gas. Finally Slovenia imported limited volumes of 
Algerian gas through Italy. On the other hand, Gazprom has been 
negotiating to increase its participation in Eastern European gas 
companies. This is already the case in Bulgaria, where a joint ven-
ture Topenergy (50% Gazprom) is responsible for importing 
Russian gas; and the Slovak Gas Company (SPP) has formed a joint 
venture with Gazprom to increase co-operation between the two 
countries on gas deliveries and transit. The CIS was also the big-
gest supplier of crude oil and oil products to the region in 1998. 
They satisfied 54% of all imports, other suppliers being the Middle 
East (24%), Western Europe (16%) and North Africa (6%). 
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CENTRAL AND EASTERN COUNTRIES (FORMER YUGOSLAVIA EXCLUDED) : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1995 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
249.6 
179.9 
16.6 
41.8 
2.8 
2.3 
0.0 
6.2 
261.3 
184.8 
14.9 
42.2 
8.2 
2.0 
0.0 
9.3 
212.3 
148.6 
11.6 
29.8 
13.8 
1.8 
0.0 
6.7 
192.0 
135.3 
10.3 
21.9 
14.3 
2.7 
0.0 
7.4 
196.4 
139.6 
10.0 
21.0 
15.1 
2.7 
0.0 
8.0 
190.2 
134.6 
9.8 
18.9 
15.8 
2.8 
0.0 
8.3 
176.5 
124.1 
9.2 
16.9 
15.3 
2.7 
0.0 
8.4 
0.9% 
0.5% 
-2.2% 
0.2% 
24.0% 
-2.2% 
8.4% 
-4.1% 
-4.3% 
-4.9% 
-6.7% 
11.1% 
-2.7% 
-6.2% 
-1.3% 
-1.0% 
-2.4% 
-5.7% 
1.4% 
7.5% 
-3.2% 
-3.6% 
-1.8% 
-9.9% 
4.6% 
3.9% 
3.9% 
-7.2% 
-7.8% 
-6.8% 
-10.5% 
-3.1% 
-4.3% 
0.7% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
71.6 
-12.6 
65.3 
71.7 
-6.4 
17.7 
1.1 
65.6 
-13.2 
55.6 
63.6 
-8.1 
21.6 
1.6 
77.1 
-11.7 
53.3 
56.7 
-3.4 
33.1 
2.4 
58.4 
-18.1 
44.7 
47.5 
-2.8 
31.7 
0.1 
69.0 
-14.0 
46.1 
46.9 
-0.7 
36.6 
0.3 
68.9 
-12.7 
47.8 
45.4 
2.4 
33.8 
0.0 
65.0 
-14.8 
48.9 
na 
na 
30.7 
0.1 
-1.7% 
1.0% 
-3.2% 
-2.4% 
4.8% 
4.1% 
8.5% 
3.3% 
-2.4% 
-0.9% 
-2.3% 
-15.8% 
-1.8% 
3.1% 
-2.4% 
-3.1% 
-22.6% 
1.7% 
-30.3% 
-0.1% 
-9.3% 
3.7% 
-3.1% 
-7.6% 
-5.7% 
16.1% 
2.3% 
na 
η a 
-9.3% 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
320.2 
167.4 
81.4 
59.0 
12.3 
328.1 
173.4 
70.5 
63.1 
21.2 
288.2 
137.5 
63.6 
62.3 
24.7 
251.2 
118.7 
54.2 
53.6 
24.6 
262.7 
124.0 
55.7 
56.9 
26.1 
252.5 
118.1 
55.4 
52.1 
26.9 
240.5 
109.3 
57.1 
47.6 
26.5 
0.5% 
0.7% 
-2.8% 
1.3% 
11.4% 
-2.6% 
-4.5% 
-2.0% 
-0.2% 
3.2% 
-1.5% 
-1.7% 
-2.2% 
-1.5% 
0.9% 
-3.9% 
-4.7% 
-0.6% 
-8.5% 
3.1% 
-4.7% 
-7.5% 
3.1% 
-8.6% 
-1.4% 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
321.9 
10.7 
26.4 
284.8 
358.1 358.1 362.1 373.9 368.6 na 2.2% 0.0% 0.7% -1.4% na 
31.4 53.0 55.0 57.8 60.4 na 24.0% 11.1% 1.4% 4.6% na 
23.7 20.6 31.2 31.5 32.6 na -2.2% -2.7% 7.3% 3.4% na 
303.1 284.5 276.0 284.6 275.6 na 1.2% -1.3% 0.0% -3.2% na 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
56.0 
1.8 
7.7 
46.5 
68.3 
4.3 
10.1 
53.9 
94.6 
7.9 
14.3 
72.4 
93.7 
8.8 
14.5 
70.4 
95.9 
9.5 
15.4 
71.0 
96.8 
9.5 
15.3 
72.0 
na 
na 
η a 
na 
4.1% 
19.8% 
5.5% 
3.0% 
6.7% 
12.8% 
7.2% 
6.1% 
0.2% 
3.1% 
1.3% 
-0.3% 
0.9% 
0.0% 
-0.7% 
1.3% 
na 
na 
na 
η a 
Average Load Factor in '  65.7  59.9  43.2  44.1  44.5  43.5  -1.8%  -6.3°/  0.5%  -2.3% 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
89.6 
70.3 
10.9 
8.2 
0.0 
0.3 
27.3 
102.2 
77.3 
10.9 
13.4 
0.0 
0.6 
25.5 
93.3 
70.0 
9.8 
13.1 
0.0 
0.5 
26.2 
81.8 
65.2 
6.0 
10.2 
0.0 
0.3 
29.0 
85.0 
67.5 
6.3 
10.8 
0.0 
0.3 
28.8 
80.7 
65.6 
6.5 
8.3 
0.0 
0.3 
29.4 
na 
na 
na 
na 
na 
na 
na 
2.7% 
1.9% 
-0.1% 
10.5% 
-
13.0% 
-1.4% 
-1.8% 
-2.0% 
-2.1% 
-0.5% 
-
-4.5% 
0.6% 
-1.5% 
-0.6% 
-7.0% 
-3.2% 
-
-4.6% 
1.6% 
-5.1% 
-2.9% 
2.7% 
-23.3% 
-
-1.2% 
2.0% 
η a 
η a 
η a 
na 
na 
η a 
na 
Non-Energy Uses  11.0  10.8  11.7  11.7  12.8  13.0  -0.3%  1.6%  1.5%  1.5% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
34.1 
76.6 
55.7 
46.0 
21.7 
28.2 
5.9 
227.4 
77.6 
44.2 
43.4 
24.3 
29.2 
8.7 
194.6 
51.3 
39.6 
41.5 
25.1 
30.8 
6.3 
155.2 
39.7 
32.5 
31.8 
21.9 
22.2 
7.1 
164.6 
41.8 
34.7 
33.2 
23.1 
24.2 
7.7 
156.2 
35.6 
35.5 
32.3 
22.7 
22.0 
8.0 
na 
na 
na 
na 
na 
na 
na 
-0.6% 
0.2% 
-4.5% 
-1.2% 
2.2% 
0.7% 
8.2% 
-3.1% 
-7.9% 
-2.2% 
-0.9% 
0.6% 
1.0% 
-6.4% 
-2.7% 
-3.4% 
-2.2% 
-3.7% 
-1.4% 
-3.9% 
3.5% 
-5.1% 
-14.8% 
2.5% 
-2.6% 
-1.7% 
-9.1% 
4.4% 
na 
na 
η a 
na 
η a 
η a 
η a 
C02 Emissions in Mt of C02  995.1  997.6 847.1 705.9 741.5 698.0 657.7  0.1% -3.2% -2.2% 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini ConsVCapita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
95.33 
92.2 
2213.1 
3.36 
3377 
10.4 
22.3 
97.94 
100.0 
2090.4 
3.35 
3657 
10.2 
20.0 
99.34 
99.4 
1846.3 
2.90 
3605 
8.5 
26.7 
98.81 
95.6 
1673.4 
2.54 
3664 
7.1 
23.2 
98.72 
98.6 
1696.6 
2.66 
3788 
7.5 
26.2 
98.68 
100.5 
1599.8 
2.56 
3735 
7.1 
27.2 
98.62 
102.3 
1497.2 
2.44 
na 
6.7 
27.0 
0.5% 
1.6% 
-1.1% 
0.0% 
1.6% 
-0.5% 
-2.2% 
0.3% 
-0.1% 
-2.5% 
-2.8% 
-0.3% 
-3.5% 
5.9% 
-0.1% 
-0.1% 
-1.4% 
-1.4% 
0.8% 
-2.1% 
-0.3% 
0.0% 
1.9% 
-5.7% 
-3.8% 
-1.4% 
-5.8% 
3.9% 
-0.1% 
1.8% 
-6.4% 
-4.7% 
η a 
η a 
-1.0% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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CENTRAL AND EASTERN COUNTRIES (FORMER YUGOSLAVIA EXCLUDED) : MAIN INDICATORS 
1980  1985 1990 1995 1996 1997 85/80 90/85 96/90 97/96 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
320.2 
76.4 
13.3 
14.1 
234.2 
120.2 
21.0 
92.9 
2213.1 
527.9 
91.7 
830.9 
145.3 
642.5 
3358 
1261 
220 
975 
9.3% 
11.5% 
5.2% 
7.3% 
8.5 
2.3 
6.2 
0.0 
58.5 
88.7 
995.1 
281.2 
49.3 
23.1 
287.4 
61.9 
238.8 
3.1 
3.5 
3.7 
3.7 
3.7 
3.7 
1.6 
2.4 
2.9 
10438 
3014 
649 
2505 
6878 
1944 
341 
369 
160 
1986 
428 
328.1 
87.4 
14.8 
14.6 
227.4 
114.9 
19.2 
93.3 
2090.4 
557.0 
94.1 
732.2 
122.3 
594.5 
3350 
1173 
196 
953 
10.7% 
12.6% 
6.5% 
9.1% 
11.3 
2.0 
9.3 
0.0 
72.1 
115.6 
997.6 
317.1 
54.3 
22.5 
274.1 
55.6 
220.3 
3.0 
3.2 
3.6 
3.7 
3.7 
3.6 
1.5 
2.4 
2.9 
10186 
2798 
568 
2249 
6355 
2020 
346 
342 
143 
1746 
354 
288.2 
80.9 
12.4 
15.1 
194.6 
95.2 
22.3 
77.1 
1846.3 
518.5 
79.3 
610.0 
142.9 
494.0 
2901 
959 
224 
776 
12.9% 
14.2% 
5.9% 
13.3% 
8.5 
1.8 
6.7 
0.0 
54.5 
85.6 
847.1 
293.4 
44.9 
23.9 
217.5 
64.8 
145.6 
2.9 
3.0 
3.6 
3.6 
3.6 
i.
;> 
1.6 
2.3 
2.9 
8527 
2189 
652 
1465 
5427 
1879 
288 
366 
153 
1393 
415 
251.2 
74.4 
7.3 
18.4 
154.8 
66.6 
20.8 
67.5 
1673.4 
495.9 
48.9 
443.8 
138.3 
449.4 
2542 
674 
210 
683 
14.1% 
14.8% 
5.2% 
16.3% 
10.2 
2.7 
7.5 
0.0 
67.7 
102.9 
705.9 
275.9 
24.8 
30.5 
158.3 
60.3 
117.2 
2.8 
3.0 
3.7 
3.4 
3.4 
3.3 
1.7 
2.4 
2.9 
7144 
1602 
610 
1186 
4702 
1838 
165 
259 
203 
1054 
402 
262.7 
77.1 
7.9 
18.5 
164.3 
70.2 
23.5 
70.6 
1696.6 
498.2 
50.9 
453.6 
151.7 
456.1 
2661 
711 
238 
715 
14.1% 
14.8% 
4.6% 
16.4% 
10.7 
2.7 
8.0 
0.0 
69.3 
108.8 
741.5 
285.6 
26.7 
30.7 
169.1 
68.7 
116.4 
2.8 
3.0 
3.7 
3.4 
3.4 
3.3 
1.7 
2.4 
2.9 
7511 
1713 
696 
1179 
4790 
1845 
173 
286 
199 
1092 
444 
252.5 
73.6 
7.1 
18.1 
155.7 
64.0 
23.8 
68.0 
1599.8 
466.6 
44.8 
405.2 
150.5 
431.1 
2558 
648 
241 
689 
14.6% 
16.7% 
4.3% 
16.2% 
11.2 
2.8 
8.3 
0.0 
70.7 
113.0 
698.0 
274.6 
24.1 
30.7 
148.6 
69.7 
112.0 
2.8 
3.0 
3.7 
3.4 
3.4 
3.3 
1.7 
2.3 
2.9 
7074 
1506 
707 
1134 
4423 
1740 
153 
243 
194 
942 
442 
0.5% 
2.7% 
2.2% 
0.7% 
-0.6% 
-0.9% 
-1.8% 
0.1% 
-1.1% 
1.1% 
0.5% 
-2.5% 
-3.4% 
-1.5% 
0.0% 
-1.4% 
-2.3% 
-0.5% 
2.8% 
1.9% 
4.8% 
4.5% 
6.0% 
-2.2% 
8.5% 
-
4.3% 
5.4% 
0.1% 
2.4% 
2.0% 
-0.6% 
-0.9% 
-2.1% 
-1.6% 
-0.4% 
-1.2% 
-0.3% 
-0.2% 
-0.2% 
-0.2% 
-1.3% 
-0.1% 
-0.3% 
-0.5% 
-1.5% 
-2.6% 
-2.1% 
-1.6% 
0.8% 
0.3% 
-1.5% 
-2.2% 
-2.5% 
-3.7% 
Annual % 
-2.6% 
-1.5% 
-3.5% 
0.7% 
-3.1% 
-3.7% 
3.0% 
-3.7% 
-2.5% 
-1.4% 
1.4% 
-3.6% 
3.2% 
-3.6% 
-2.8% 
-4.0% 
2.7% 
-4.0% 
3.8% 
2.3% 
-2.1% 
7.8% 
-5.6% 
-2.7% 
-6.2% 
-
-5.5% 
-5.8% 
-3.2% 
-1.5% 
-3.7% 
1.3% 
-4.5% 
3.1% 
-7.9% 
-0.7% 
-1.3% 
0.0% 
-0.3% 
-0.3% 
-0.4% 
0.6% 
-0.9% 
0.1% 
-3.5% 
-4.8% 
2.8% 
-8.2% 
-3.1% 
-1.4% 
-3.6% 
1.3% 
1.4% 
-4.4% 
3.2% 
Change 
-1.5% 
-0.8% 
-7.2% 
3.4% 
-2.8% 
-4.9% 
0.9% 
-1.5% 
-1.4% 
-0.7% 
0.0% 
-4.8% 
1.0% 
-1.3% 
-1.4% 
-4.8% 
1.0% 
-1.4% 
1.5% 
0.7% 
-4.1% 
3.6% 
4.0% 
7.3% 
2.9% 
-
4.1% 
4.1% 
-2.2% 
-0.4% 
-8.3% 
4.3% 
-4.1% 
1.0% 
-3.7% 
-0.7% 
-0.2% 
0.4% 
-1.1% 
-1.1% 
-1.0% 
0.9% 
0.9% 
0.1% 
-2.1% 
-4.0% 
1.1% 
-3.6% 
-2.1% 
-0.3% 
-8.2% 
-4.0% 
4.4% 
-4.0% 
1.1% 
-3.9% 
-4.5% 
-10.4% 
-1.8% 
-5.2% 
-8.9% 
1.2% 
-3.7% 
-5.7% 
-6.3% 
5.5% 
-10.7% 
-0.8% 
-5.5% 
-3.8% 
-8.9% 
1.2% 
-3.6% 
3.7% 
12.9% 
-6.1% 
-1.8% 
3.9% 
3.5% 
3.9% 
46.2% 
1.9% 
3.9% 
-5.9% 
-3.8% 
-9.8% 
-0.2% 
-12.1% 
1.5% 
-3.8% 
-2.1% 
-1.0% 
0.7% 
0.5% 
0.6% 
-1.0% 
1.7% 
-3.5% 
0.4% 
-5.8% 
-12.1% 
1.6% 
-3.8% 
-7.6% 
-5.7% 
-11.6% 
-15.1% 
-2.1% 
-13.8% 
-0.4% 
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BULGARIA -.SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro& wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
7.7 
5.2 
0.3 
0.1 
1.6 
0.3 
0.0 
0.2 
21.0 
4.3 
13.4 
13.2 
0.1 
3.0 
0.3 
28.7 
9.4 
13.7 
3.2 
2.5 
34.8 
6.2 
3.7 
25.0 
8.2 
0.9 
1.9 
5.4 
48.5 
9.5 
5.4 
4.2 
0.0 
0.0 
0.0 
22.6 
0.7 
19.7 
3.8 
8.0 
3.2 
2.6 
1.9 
0.2 
83.5 
8.86 
84.8 
2237.2 
3.24 
3931 
9.4 
73.3 
9.5 
5.3 
0.2 
0.0 
3.4 
0.2 
0.0 
0.4 
21.6 
5.2 
11.5 
12.6 
-1.1 
4.6 
0.4 
31.0 
10.5 
11.5 
4.6 
4.4 
41.6 
13.1 
2.2 
26.3 
10.2 
1.8 
2.0 
6.5 
46.4 
9.8 
5.5 
3.4 
0.9 
0.0 
0.0 
22.9 
0.7 
18.8 
4.8 
5.4 
3.7 
3.0 
1.4 
0.4 
81.2 
8.94 
100.0 
2049.5 
3.46 
4656 
9.1 
69.3 
9.8 
5.4 
0.1 
0.0 
3.8 
0.2 
0.0 
0.4 
17.1 
3.4 
8.6 
8.3 
0.3 
4.9 
0.3 
27.1 
8.8 
8.8 
4.9 
4.7 
42.1 
14.7 
1.9 
25.6 
11.1 
2.8 
2.0 
6.4 
43.2 
7.8 
5.4 
0.7 
1.7 
0.0 
0.0 
28.1 
0.5 
17.5 
1.5 
5.8 
2.3 
3.0 
4.5 
0.4 
64.8 
8.72 
107.8 
1666.2 
3.11 
4834 
7.4 
62.5 
10.3 
5.2 
0.0 
0.0 
4.7 
0.1 
0.0 
0.2 
13.0 
2.4 
5.9 
7.1 
-1.2 
4.7 
0.0 
22.6 
7.3 
5.6 
4.7 
5.1 
41.5 
18.1 
1.7 
21.7 
12.1 
3.5 
1.4 
7.1 
39.2 
8.2 
5.9 
0.7 
1.6 
0.0 
0.0 
22.7 
1.4 
11.4 
1.4 
2.9 
1.5 
2.6 
2.9 
0.2 
53.1 
8.36 
84.8 
1763.1 
2.70 
4963 
6.4 
56.7 
10.0 
4.9 
0.0 
0.0 
4.6 
0.1 
0.0 
0.3 
11.0 
2.4 
5.0 
6.0 
-1.0 
3.9 
-0.3 
20.6 
7.5 
4.7 
3.7 
4.7 
41.6 
17.8 
1.7 
22.1 
12.1 
3.5 
1.4 
7.1 
39.3 
8.0 
6.1 
0.7 
1.2 
0.0 
0.0 
23.7 
1.3 
10.1 
1.3 
2.4 
1.2 
2.3 
2.6 
0.2 
49.6 
8.31 
78.9 
1728.5 
2.48 
5000 
6.0 
52.2 
9.8 
5.0 
0.0 
0.0 
4.4 
0.1 
0.0 
0.3 
10.0 
2.2 
5.1 
na 
na 
2.7 
0.0 
19.5 
7.2 
4.8 
2.7 
4.8 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
8.27 
81.7 
1581.7 
2.36 
na 
na 
50.6 
4.3% 
0.4% 
-6.1% 
-35.0% 
16.3% 
-9.7% 
-
16.0% 
0.6% 
4.0% 
-3.0% 
-0.9% 
-
8.6% 
2.3% 
1.5% 
2.2% 
-3.4% 
7.7% 
12.4% 
3.6% 
16.3% 
-9.6% 
1.0% 
4.6% 
14.9% 
1.1% 
3.6% 
-0.9% 
0.7% 
0.5% 
-3.7% 
-
-
-
0.3% 
0.9% 
-0.9% 
4.6% 
-7.6% 
3.0% 
3.4% 
-5.5% 
16.0% 
-0.6% 
0.2% 
3.3% 
-1.7% 
1.4% 
3.4% 
-0.7% 
-1.1% 
0.6% 
0.4% 
-21.5% 
-10.1% 
2.2% 
-3.3% 
-
-2.8% 
-4.5% 
-8.3% 
-5.7% 
-8.0% 
-
1.3% 
-2.5% 
-2.6% 
-3.4% 
-5.1% 
1.0% 
1.2% 
0.2% 
2.2% 
-3.4% 
-0.5% 
1.7% 
9.4% 
0.0% 
-0.3% 
-1.4% 
-4.4% 
-0.2% 
-27.7% 
13.5% 
-
-
4.1% 
-6.5% 
-1.4% 
-21.1% 
1.4% 
-9.1% 
0.1% 
26.0% 
-2.9% 
-4.4% 
-0.5% 
1.5% 
-4.1% 
-2.1% 
0.8% 
-3.9% 
-2.1% 
0.9% 
-0.7% 
-10.2% 
22.0% 
3.6% 
-1.9% 
-
-5.8% 
-4.6% 
-5.6% 
-6.1% 
-2.6% 
-
-0.5% 
-
-3.0% 
-3.1% 
-7.4% 
-0.6% 
1.4% 
-0.3% 
3.6% 
-1.9% 
-2.7% 
1.4% 
4.2% 
-5.5% 
1.9% 
-1.6% 
0.8% 
1.3% 
1.7% 
-1.2% 
-
-
-3.5% 
18.2% 
-6.8% 
-1.3% 
-11.1% 
-7.0% 
-2.7% 
-7.1% 
-6.4% 
-3.3% 
-0.7% 
-3.9% 
0.9% 
-2.3% 
0.4% 
-2.6% 
-1.6% 
-3.5% 
-5.3% 
-12.5% 
-15.2% 
-1.8% 
1.4% 
-
0.4% 
-15.5% 
0.3% 
-14.7% 
-15.8% 
-21.3% 
-18.6% 
682.1% 
-8.8% 
2.9% 
-15.5% 
-20.9% 
-6.9% 
0.2% 
-1.8% 
1.1% 
1.8% 
0.0% 
0.0% 
0.0% 
0.0% 
0.2% 
-2.5% 
4.8% 
-5.3% 
-27.6% 
-
-
4.4% 
-7.3% 
-12.2% 
-6.2% 
-16.6% 
-18.1% 
-10.9% 
-9.8% 
0.1% 
-6.6% 
-0.5% 
-6.9% 
-2.0% 
-8.3% 
0.7% 
-6.1% 
-7.9% 
-1.6% 
1.7% 
0.0% 
0.0% 
-5.5% 
-3.4% 
-
8.2% 
-8.6% 
-6.9% 
1.4% 
na 
na 
-29.5% 
-95.7% 
-5.3% 
-3.8% 
1.9% 
-25.8% 
1.4% 
na 
na 
η a 
na 
η a 
η a 
η a 
na 
na 
η a 
η a 
η a 
η a 
na 
η a 
η a 
na 
η a 
η a 
η a 
na 
η a 
η a 
η a 
η a 
-0.5% 
3.5% 
-8.5% 
-4.8% 
η a 
η a 
-3.2% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
2000 Annual Energy Review CENTRAL AND EASTERN EUROPE  PARTV 
CZECH REPUBLIC : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro& wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro S wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini ConsVCapita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/lnhabltant) 
Import Dependency % 
43.5 
42.2 
0.2 
0.3 
0.0 
0.2 
0.0 
0.6 
4.5 
-8.7 
10.9 
9.2 
1.7 
2.4 
-0.1 
47.6 
33.2 
11.1 
2.6 
0.6 
52.7 
0.0 
2.4 
50.3 
0.0 
0.0 
0.0 
0.0 
0.0 
11.4 
10.0 
1.2 
0.2 
0.0 
0.0 
37.9 
1.2 
39.2 
23.2 
8.4 
2.4 
3.3 
1.4 
0.6 
176.0 
10.33 
95.2 
2512.5 
4.61 
5099 
17.0 
9.5 
44.8 
43.0 
0.3 
0.2 
0.6 
0.1 
0.0 
0.5 
4.1 
-9.4 
10.1 
8.7 
1.3 
3.5 
-0.1 
49.3 
33.5 
10.4 
4.2 
1.2 
58.1 
2.4 
1.7 
54.1 
0.0 
0.0 
0.0 
0.0 
0.0 
11.7 
10.6 
0.9 
0.2 
0.0 
0.0 
39.7 
1.5 
41.0 
24.0 
7.7 
3.4 
3.7 
1.7 
0.5 
182.3 
10.34 
100.0 
2478.1 
4.77 
5623 
17.6 
8.4 
39.5 
35.2 
0.2 
0.2 
3.3 
0.1 
0.0 
0.5 
5.4 
-7.9 
8.6 
7.4 
1.2 
4.8 
-0.1 
45.5 
27.5 
9.0 
5.3 
3.9 
62.6 
12.6 
1.4 
48.5 
15.3 
1.8 
1.4 
12.1 
46.7 
10.1 
9.2 
0.7 
0.2 
0.0 
0.0 
41.3 
1.7 
35.3 
18.6 
6.4 
4.2 
4.1 
1.5 
0.5 
151.4 
10.36 
108.2 
2115.5 
4.39 
6037 
14.6 
11.9 
32.5 
28.1 
0.2 
0.2 
3.3 
0.2 
0.0 
0.4 
9.3 
-6.3 
8.1 
7.4 
0.7 
7.5 
0.0 
41.2 
21.4 
8.3 
7.5 
4.0 
63.8 
12.9 
2.0 
49.0 
14.7 
1.8 
1.8 
11.2 
49.5 
13.4 
12.5 
0.4 
0.5 
0.0 
0.1 
31.3 
2.2 
26.5 
7.0 
5.2 
5.9 
4.3 
3.7 
0.4 
115.7 
10.32 
106.2 
1948.0 
3.99 
6187 
11.2 
22.5 
31.5 
27.0 
0.4 
0.2 
3.3 
0.2 
0.0 
0.5 
9.8 
-5.7 
8.0 
6.9 
1.1 
7.6 
-0.1 
40.6 
21.1 
7.9 
7.7 
3.9 
63.7 
12.5 
1.7 
49.5 
14.9 
1.8 
1.8 
11.3 
48.9 
13.3 
12.3 
0.4 
0.5 
0.0 
0.2 
31.8 
2.0 
25.7 
6.5 
5.0 
6.0 
4.3 
3.5 
0.5 
113.0 
10.30 
107.3 
1901.3 
3.94 
6181 
11.0 
24.0 
31.3 
26.6 
0.6 
0.2 
3.3 
0.2 
0.0 
0.4 
10.5 
-4.4 
7.4 
na 
na 
7.5 
0.0 
41.6 
22.2 
7.8 
7.7 
3.9 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
n a 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
10.29 
104.8 
1996.6 
4.05 
na 
na 
25.3 
0.6% 
0.4% 
2.6% 
-5.3% 
-
-6.9% 
-
-3.9% 
-1.7% 
1.6% 
-1.6% 
-1.0% 
-4.9% 
7.9% 
-14.9% 
0.7% 
0.2% 
-1.4% 
10.2% 
12.9% 
2.0% 
-
-7.0% 
1.5% 
-
-
-
-
-
0.5% 
1.2% 
-5.6% 
0.0% 
-
-
0.9% 
3.9% 
0.9% 
0.7% 
-1.8% 
7.7% 
2.7% 
3.9% 
-3.9% 
0.7% 
0.0% 
1.0% 
-0.3% 
0.7% 
2.0% 
0.7% 
-2.4% 
-2.5% 
-4.0% 
-5.1% 
-3.6% 
39.3% 
-2.9% 
-
1.9% 
5.5% 
-3.4% 
-3.1% 
-3.3% 
-1.8% 
6.3% 
0.7% 
-1.6% 
-3.9% 
-2.9% 
4.4% 
26.8% 
1.5% 
39.3% 
-2.9% 
-2.1% 
-
-
-
-
-
-2.9% 
-2.8% 
-4.4% 
0.0% 
-
-
0.8% 
2.4% 
-2.9% 
-4.9% 
-3.7% 
4.0% 
2.2% 
-2.6% 
1.9% 
-3.6% 
0.1% 
1.6% 
-3.1% 
-1.6% 
1.4% 
-3.7% 
7.2% 
-3.2% 
-3.7% 
0.4% 
-1.6% 
0.3% 
7.8% 
-
-2.2% 
9.4% 
-3.6% 
-1.1% 
0.0% 
-9.8% 
7.9% 
-100.0% 
-1.7% 
-4.1% 
-1.4% 
6.2% 
0.6% 
0.3% 
0.3% 
5.3% 
0.2% 
-0.6% 
0.0% 
4.0% 
-1.3% 
1.0% 
4.9% 
5.3% 
-11.0% 
18.8% 
-
-
-4.5% 
4.3% 
-4.7% 
-15.1% 
-3.5% 
5.7% 
0.7% 
17.1% 
-3.7% 
-4.4% 
-0.1% 
-0.3% 
-1.4% 
-1.6% 
0.4% 
-4.3% 
11.2% 
-3.0% 
-4.1% 
108.1% 
-10.4% 
-2.8% 
-5.6% 
-
21.6% 
5.3%· 
-9.7% 
-1.0% 
-6.8% 
63.4% 
0.8% 
-
-1.4% 
-1.3% 
-4.0% 
1.7% 
-2.8% 
-0.2% 
-2.8% 
-13.7% 
1.0% 
0.9% 
0.0% 
2.1% 
0.8% 
-1.1% 
-0.8% 
-1.7% 
0.0% 
7.1% 
-
67.0% 
1.8% 
-8.0% 
-2.7% 
-6.8% 
-2.9% 
2.9% 
-1.3% 
-7.5% 
14.6% 
-2.4% 
-0.1% 
1.0% 
-2.4% 
-1.3% 
-0.1% 
-2.2% 
6.9% 
-0.8% 
-1.1% 
33.3% 
0.0% 
0.0% 
-5.9% 
-
-16.8% 
7.8% 
-22.6% 
-7.0% 
n a 
na 
-1.4% 
-
2.6% 
5.2% 
-1.1% 
0.0% 
0.9% 
na 
na 
na 
na 
na 
na 
na 
n a 
n a 
na 
n a 
na 
n a 
n a 
n a 
n a 
na 
na 
na 
n a 
n a 
na 
n a 
na 
na 
-0.1% 
-2.3% 
5.0% 
2.7% 
na 
n a 
5.1% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates 
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HUNGARY : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro S Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
14.9 
6.3 
2.5 
5.1 
0.0 
0.0 
0.0 
0.9 
14.4 
2.2 
8.3 
7.4 
0.9 
3.2 
0.6 
28.9 
8.4 
11.0 
8.0 
1.5 
23.9 
0.0 
0.1 
23.8 
4.8 
0.0 
0.0 
4.8 
56.3 
7.8 
4.3 
1.0 
2.5 
0.0 
0.0 
26.2 
2.6 
20.8 
4.0 
7.7 
3.9 
2.2 
2.1 
0.9 
82.3 
10.71 
90.1 
186.5 
2.70 
2230 
7.7 
49.7 
16.9 
5.7 
2.5 
5.8 
1.7 
0.0 
0.0 
1.1 
13.8 
2.6 
7.1 
6.4 
0.7 
3.3 
0.9 
30.4 
8.0 
9.8 
8.8 
3.7 
26.8 
6.5 
0.2 
20.2 
5.8 
0.8 
0.0 
4.9 
52.7 
7.0 
3.7 
1.4 
1.9 
0.0 
0.0 
24.9 
2.3 
21.5 
4.2 
6.4 
4.9 
2.6 
2.4 
1.1 
79.7 
10.58 
100.0 
1126.2 
2.87 
2533 
7.5 
45.5 
14.2 
4.1 
2.3 
3.8 
3.6 
0.0 
0.0 
0.4 
14.2 
1.6 
6.4 
6.3 
0.2 
5.2 
1.0 
28.5 
6.1 
8.5 
8.9 
4.9 
28.4 
13.7 
0.2 
14.5 
6.6 
1.7 
0.0 
4.9 
49.2 
5.4 
3.4 
0.4 
1.6 
0.0 
0.0 
23.1 
1.8 
19.7 
2.8 
6.2 
5.4 
2.7 
2.3 
0.4 
69.2 
10.37 
104.1 
1012.8 
2.75 
2743 
6.7 
49.8 
12.9 
3.2 
2.1 
3.6 
3.7 
0.0 
0.0 
0.2 
13.6 
1.4 
4.7 
5.1 
-0.4 
7.3 
0.2 
25.8 
4.6 
6.8 
10.2 
4.1 
35.1 
14.2 
0.2 
20.7 
7.5 
1.8 
0.0 
5.6 
53.2 
6.0 
3.0 
1.2 
1.8 
0.0 
0.0 
29.9 
1.5 
16.5 
1.1 
4.1 
6.8 
2.5 
1.8 
0.2 
58.8 
10.19 
93.6 
1021.0 
2.53 
3443 
5.8 
52.7 
12.7 
3.3 
2.0 
3.4 
3.6 
0.0 
0.0 
0.4 
13.1 
1.1 
5.3 
5.6 
-0.3 
6.5 
0.2 
25.3 
4.4 
7.0 
9.7 
4.3 
35.4 
14.0 
0.2 
21.2 
7.9 
1.8 
0.0 
6.0 
51.1 
5.9 
2.9 
1.4 
1.6 
0.0 
0.0 
31.1 
1.6 
15.9 
0.8 
4.0 
6.7 
2.5 
1.5 
0.4 
56.2 
10.16 
97.9 
958.0 
2.49 
3486 
5.5 
51.8 
12.4 
3.9 
1.5 
3.1 
3.6 
0.0 
0.0 
0.2 
13.8 
1.1 
5.9 
na 
η a 
6.6 
0.2 
26.0 
4.9 
7.2 
9.7 
4.1 
η a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
10.12 
102.9 
935.6 
2.57 
na 
na 
53.1 
2.6% 
-2.0% 
0.0% 
2.8% 
-
5.4% 
-
3.9% 
-0.7% 
3.6% 
-3.3% 
-2.9% 
-6.5% 
0.4% 
7.9% 
1.0% 
-0.9% 
-2.1% 
2.1% 
19.4% 
2.3% 
-
6.7% 
-3.2% 
3.7% 
-
0.0% 
0.6% 
-1.3% 
-2.2% 
-2.8% 
5.6% 
-5.4% 
-
-
-1.0% 
-2.3% 
0.7% 
1.2% 
-3.8% 
4.6% 
3.4% 
2.7% 
3.9% 
-0.7% 
-0.2% 
2.1% 
-1.0% 
1.3% 
2.6% 
-0.4% 
-1.7% 
-3.4% 
-6.3% 
-2.1% 
-8.2% 
16.2% 
2.9% 
-
-19.1% 
0.5% 
-9.0% 
-1.8% 
-0.3% 
-25.7% 
9.7% 
0.6% 
-1.3% 
-5.3% 
-2.8% 
0.2% 
5.9% 
1.2% 
16.2% 
2.8% 
-6.3% 
2.6% 
15.1% 
0.9% 
-0.2% 
-1.4% 
-4.9% 
-1.9% 
-20.2% 
-3.3% 
-
-
-1.5% 
-5.3% 
-1.7% 
-7.9% 
-0.5% 
1.9% 
0.9% 
-0.9% 
-19.3% 
-2.8% 
-0.4% 
0.8% 
-2.1% 
-0.9% 
1.6% 
-2.4% 
1.8% 
-1.6% 
-4.2% 
-1.1% 
-0.9% 
0.5% 
3.1% 
-
-8.0% 
-0.7% 
-2.6% 
-5.0% 
-3.4% 
-
5.8% 
-23.7% 
-1.6% 
-4.7% 
-3.6% 
2.3% 
-2.9% 
3.6% 
0.5% 
2.5% 
6.1% 
2.2% 
1.8% 
0.0% 
2.4% 
1.3% 
1.6% 
-2.2% 
18.5% 
1.9% 
-
-
4.4% 
-2.3% 
-3.0% 
-14.0% 
-6.7% 
4.1% 
-1.6% 
-4.2% 
-7.8% 
-2.7% 
-0.3% 
-1.8% 
0.1% 
-1.4% 
3.9% 
-2.4% 
0.9% 
-1.0% 
2.8% 
-6.9% 
-6.7% 
-1.5% 
5.6% 
-
97.8% 
-3.4% 
-21.5% 
11.7% 
8.5% 
-32.8% 
-9.9% 
-2.1% 
-1.9% 
-5.3% 
1.9% 
-5.2% 
3.9% 
0.9% 
-1.5% 
4.3% 
2.5% 
4.9% 
0.0% 
0.0% 
6.5% 
-3.8% 
-1.5% 
-3.7% 
17.4% 
-10.9% 
-
-
4.0% 
4.7% 
-3.4% 
-27.0% 
-3.2% 
-1.9% 
0.5% 
-12.5% 
97.8% 
-4.4% 
-0.4% 
4.6% 
-6.2% 
-1.5% 
1.2% 
-4.1% 
-1.6% 
-3.0% 
17.0% 
-25.7% 
-6.7% 
0.0% 
0.0% 
-
-46.0% 
5.1% 
-0.3% 
11.5% 
na 
na 
0.7% 
11.9% 
2.6% 
13.7% 
3.3% 
0.2% 
-4.2% 
η a 
na 
na 
na 
na 
na 
η a 
na 
η a 
η a 
η a 
na 
na 
η a 
na 
η a 
η a 
na 
na 
η a 
na 
η a 
η a 
η a 
na 
-0.4% 
5.1% 
-2.3% 
3.0% 
η a 
na 
2.4% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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POLAND : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
t 
i 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro S Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro S wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
124.1 
115.9 
0.3 
4.5 
0.0 
0.2 
0.0 
3.1 
2.6 
-20.5 
18.8 
16.6 
2.1 
4.3 
0.0 
126.5 
96.0 
18.5 
8.8 
3.2 
120.8 
0.0 
2.3 
118.4 
24.7 
0.0 
1.3 
23.4 
55.8 
46.5 
43.9 
2.3 
0.1 
0.0 
0.3 
21.9 
4.2 
80.2 
34.4 
12.1 
6.1 
7.2 
17.7 
2.8 
419.6 
35.58 
99.1 
2711.0 
3.55 
Electricity Generated/Capita (kWh/inhabitant) 3394 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
11.8 
2.0 
(1) Includes nuclear, hydro and wind.net imports of e 
(2) Estimates. 
/" 
128.1 
118.0 
0.2 
4.1 
0.0 
0.2 
0.0 
5.7 
-1.8 
-23.2 
16.7 
13.8 
2.9 
4.9 
-0.2 
128.4 
96.9 
16.9 
8.9 
5.6 
135.6 
0.0 
1.9 
133.7 
29.0 
0.0 
2.0 
27.1 
53.3 
50.6 
48.2 
1.8 
0.1 
0.0 
0.6 
22.7 
4.2 
80.8 
32.4 
11.4 
6.0 
7.8 
18.1 
5.1 
423.2 
37.20 
100.0 
2728.6 
3.45 
3644 
11.4 
-1.4 
ectricity, a 
101.5 
94.5 
0.2 
2.4 
0.0 
0.1 
0.0 
4.4 
2.1 
-18.9 
14.3 
12.9 
1.4 
6.8 
-0.1 
102.0 
75.4 
13.3 
8.9 
4.4 
134.5 
0.0 
1.4 
133.1 
30.9 
0.0 
1.9 
29.1 
49.7 
44.5 
42.7 
1.2 
0.1 
0.0 
0.4 
25.7 
4.2 
62.3 
19.3 
9.3 
6.0 
8.3 
15.6 
3.9 
339.8 
38.12 
98.5 
2202.1 
2.68 
3528 
8.9 
2.0 
nd other 
103.5 
94.5 
0.4 
3.1 
0.0 
0.2 
0.0 
5.3 
5.6 
-18.1 
17.7 
15.0 
2.7 
6.3 
-0.3 
108.4 
75.7 
18.0 
9.4 
5.2 
141.2 
0.0 
1.9 
139.2 
29.5 
0.0 
2.0 
27.4 
54.7 
38.3 
37.6 
0.4 
0.1 
0.0 
0.1 
31.3 
4.1 
69.9 
27.8 
13.5 
6.1 
8.0 
9.3 
5.2 
358.2 
38.62 
116.5 
1977.4 
2.81 
3656 
9.3 
5.2 
100.9 
92.0 
0.4 
3.2 
0.0 
0.2 
0.0 
5.2 
8.2 
-17.4 
19.2 
15.7 
3.5 
6.6 
-0.2 
105.2 
71.3 
19.3 
9.4 
5.1 
140.9 
0.0 
2.0 
139.0 
29.9 
0.0 
2.0 
27.9 
53.7 
37.4 
36.8 
0.4 
0.1 
0.0 
0.1 
31.9 
4.2 
66.1 
22.9 
14.6 
6.7 
8.1 
8.7 
5.0 
333.7 
38.65 
124.5 
1794.8 
2.72 
3646 
8.6 
7.8 
energy sources. 
2000 Annual Energy Review 
91.8 
82.6 
0.4 
3.2 
0.0 
0.2 
0.0 
5.4 
6.8 
-19.1 
19.8 
na 
na 
6.3 
-0.2 
98.5 
63.5 
20.1 
9.5 
5.4 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
38.68 
130.5 
1604.3 
2.55 
na 
na 
6.8 
0.6% 
0.4% 
-10.5% 
-1.9% 
-
-4.7% 
-
13.0% 
_ 
2.5% 
-2.3% 
-3.7% 
6.6% 
2.4% 
55.5% 
0.3% 
0.2% 
-1.8% 
0.3% 
11.6% 
2.3% 
-
-4.6% 
2.5% 
3.3% 
-
8.8% 
2.9% 
-0.9% 
1.7% 
1.9% 
-4.7% 
-7.9% 
-
13.0% 
0.8% 
0.2% 
0.2% 
-1.2% 
-1.2% 
-0.2% 
1.7% 
0.5% 
13.0% 
0.2% 
0.9% 
0.2% 
0.1% 
-0.6% 
1.4% 
-0.7% 
-
Annual % Change 
-4.6% 
-4.4% 
-2.2% 
-10.5% 
-
-5.2% 
-
-5.0% 
_ 
-4.0% 
-3.0% 
-1.2% 
-14.0% 
6.9% 
-13.3% 
-4.5% 
-4.9% 
-4.7% 
0.0% 
-4.8% 
-0.2% 
-
-5.2% 
-0.1 % 
1.3% 
-
-1.3% 
1.4% 
-1.4% 
-2.5% 
-2.4% 
-7.0% 
0.0% 
-
-5.0% 
2.5% 
-0.1% 
-5.1% 
-9.9% 
-4.0% 
-0.1% 
1.2% 
-3.0% 
-5.0% 
-4.3% 
0.5% 
-0.3% 
-4.2% 
-5.0% 
-0.6% 
-4.8% 
-
0.3% 
0.0% 
14.3% 
4.7% 
-
5.3% 
-
3.4% 
17.8% 
-0.7% 
3.6% 
2.5% 
11.8% 
-1.2% 
20.2% 
1.0% 
0.1% 
5.2% 
0.9% 
2.9% 
0.8% 
-
5.3% 
0.8% 
-0.8% 
-
1.7% 
-1.0% 
1.6% 
-2.5% 
-2.1% 
-17.4% 
2.8% 
-
-17.5% 
3.3% 
-0.5% 
1.9% 
6.3% 
6.3% 
0.3% 
-0.5% 
-8.2% 
4.8% 
0.9% 
0.2% 
2.8% 
-1.8% 
0.8% 
0.6% 
0.7% 
16.7% 
-2.5% 
-2.6% 
-6.2% 
2.0% 
-
1.8% 
-
-3.3% 
45.3% 
-3.8% 
8.4% 
4.5% 
30.3% 
4.5% 
-30.1% 
-3.0% 
-5.9% 
7.3% 
-0.3% 
-1.8% 
-0.2% 
-
1.6% 
-0.2% 
1.6% 
-
0.0% 
1.7% 
-1.7% 
-2.2% 
-2.3% 
12.0% 
-22.6% 
-
0.1% 
2.0% 
2.7% 
-5.5% 
-17.8% 
8.2% 
10.1% 
1.4% 
-6.3% 
-3.4% 
-6.9% 
0.1% 
6.9% 
-9.2% 
-3.1% 
-0.3% 
-6.9% 
49.9% 
-9.0% 
-10.2% 
16.7% 
0.0% 
-
13.2% 
-
4.6% 
'-17.3% 
9.6% 
3.3% 
n a 
na 
-5.0% 
28.2% 
-6.3% 
-10.8% 
4.3% 
0.4% 
4.2% 
na 
na 
na 
na 
n a 
n a 
na 
na 
na 
n a 
n a 
n a 
na 
na 
na 
na 
na 
na 
n a 
na 
n a 
na 
na 
na 
na 
0.1% 
4.8% 
-10.6% 
-6.4% 
na 
na 
-11.7% 
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Mtoe  1980 1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro S Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro S wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini ConsVCapita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
52.6 
8.1 
11.2 
31.3 
0.0 
1.1 
0.0 
1.0 
12.1 
4.0 
6.9 
15.5 
-8.6 
1.1 
0.0 
64.7 
12.1 
18.1 
32.4 
2.1 
66.1 
0.0 
12.6 
53.5 
16.1 
0.0 
3.5 
12.7 
46.9 
11.3 
4.7 
1.5 
5.1 
0.0 
0.0 
40.7 
1.4 
57.6 
6.6 
13.4 
27.3 
4.6 
4.7 
0.9 
176.9 
22.20 
85.7 
2159.4 
2.91 
2978 
8.0 
18.7 
54.3 
10.3 
10.4 
31.3 
0.0 
1.1 
0.0 
1.2 
11.3 
4.9 
4.6 
14.2 
-9.6 
1.5 
0.3 
64.6 
15.2 
14.9 
31.9 
2.6 
70.9 
0.0 
12.7 
58.2 
19.6 
0.0 
4.4 
15.2 
41.4 
19.9 
7.0 
2.8 
10.1 
0.0 
0.0 
25.2 
1.2 
49.0 
6.8 
8.9 
21.8 
5.1 
5.1 
1.2 
175.3 
22.73 
100.0 
1849.4 
2.84 
3121 
7.7 
17.5 
39.7 
7.6 
7.7 
22.9 
0.0 
0.9 
0.0 
0.6 
21.6 
4.3 
10.6 
15.6 
-5.0 
5.9 
0.8 
61.1 
11.7 
18.2 
28.8 
2.4 
63.9 
0.0 
11.0 
52.9 
22.5 
0.0 
5.7 
16.8 
32.4 
22.3 
7.1 
6.2 
9.0 
0.0 
0.0 
20.4 
1.1 
43.0 
3.7 
8.0 
19.8 
4.7 
6.2 
0.6 
165.7 
23.21 
86.0 
2034.3 
2.63 
2753 
7.1 
35.4 
31.3 
7.5 
6.7 
13.8 
0.4 
1.4 
0.0 
1.6 
14.4 
2.5 
6.2 
6.9 
-0.7 
5.7 
0.1 
45.8 
9.9 
13.1 
19.4 
3.4 
61.4 
1.4 
15.8 
44.2 
22.8 
0.7 
6.0 
16.1 
30.7 
16.2 
6.7 
3.3 
6.2 
0.0 
0.0 
23.4 
1.7 
28.0 
1.6 
6.8 
9.0 
3.4 
5.6 
1.6 
116.3 
22.61 
80.2 
1634.7 
2.03 
2714 
5.1 
31.4 
29.4 
6.2 
6.6 
11.9 
1.4 
1.5 
0.0 
1.8 
14.2 
3.2 
7.0 
6.1 
0.9 
4.0 
0.0 
42.5 
9.2 
12.7 
15.9 
4.7 
57.1 
5.4 
17.5 
34.2 
22.7 
0.7 
5.9 
16.1 
28.8 
13.2 
5.6 
3.4 
4.2 
0.0 
0.0 
22.2 
1.9 
26.5 
1.5 
7.4 
7.7 
3.3 
4.9 
1.7 
107.4 
22.55 
74.9 
1624.9 
1.89 
2533 
4.8 
33.4 
26.1 
4.8 
6.5 
10.1 
1.4 
1.4 
0.0 
1.9 
10.9 
1.9 
6.6 
na 
na 
2.3 
0.0 
36.9 
6.7 
13.0 
12.5 
4.7 
na 
na 
na 
na 
na 
na 
η a 
na 
na 
η a 
na 
η a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
22.49 
69.4 
1520.2 
1.64 
na 
na 
29.5 
0.6% 
4.9% 
-1.4% 
0.0% 
-
0.1% 
4.5% 
-1.4% 
4.1% 
-8.1% 
-1.7% 
2.4% 
6.6% 
49.9% 
0.0% 
4.6% 
-3.8% 
-0.3% 
4.4% 
1.4% 
0.1% 
1.7% 
4.0% 
5.1% 
3.7% 
-2.5% 
12.0% 
8.4% 
13.1% 
14.5% 
-
-
-9.2% 
-3.5% 
-3.2% 
0.7% 
-7.9% 
-4.3% 
1.9% 
1.6% 
4.8% 
-0.2% 
0.5% 
3.1% 
-3.1% 
-0.5% 
0.9% 
-0.7% 
-1.4% 
-6.1% 
-6.0% 
-5.9% 
-6.1% 
-
-2.9% 
-12.8% 
13.9% 
-2.7% 
18.4% 
1.9% 
-12.3% 
31.2% 
23.8% 
-1.1% 
-5.1% 
4.1% 
-2.0% 
-1.7% 
-2.1% 
-2.9% 
-1.9% 
2.8% 
5.1% 
2.1% 
-4.7% 
2.3% 
0.2% 
17.6% 
-2.3% 
-
-
-4.1% 
-1.8% 
-2.6% 
-11.6% 
-2.1% 
-1.9% 
-1.8% 
3.8% 
-13.2% 
-1.1% 
0.4% 
-3.0% 
1.9% 
-1.5% 
-2.5% 
-1.5% 
15.2% 
-3.9% 
-0.1% 
-2.3% 
-8.1% 
-
6.2% 
18.1% 
-6.5% 
-8.8% 
-8.5% 
-12.6% 
-27.4% 
-0.8% 
-33.6% 
-4.7% 
-2.7% 
-5.4% 
-6.4% 
6.3% 
-0.7% 
6.2% 
-2.9% 
0.2% 
1.1% 
-0.7% 
-0.9% 
-5.2% 
-1.0% 
-10.0% 
-6.1% 
-
21.8% 
2.4% 
7.7% 
-6.9% 
-13.0% 
-2.7% 
-12.3% 
-5.1% 
-1.5% 
18.0% 
-5.7% 
-0.4% 
-1.1% 
-3.6% 
-4.3% 
-0.2% 
-5.3% 
-2.0% 
-6.0% 
-17.3% 
-1.5% 
-13.5% 
289.8% 
11.1% 
10.0% 
-1.3% 
29.1% 
12.3% 
-12.7% 
-28.7% 
-72.9% 
-7.2% 
-7.6% 
-2.7% 
-17.9% 
38.4% 
-6.9% 
289.6% 
11.1% 
-22.6% 
-0.6% 
0.0% 
-2.3% 
0.0% 
-6.3% 
-18.3% 
-16.2% 
1.4% 
-31.5% 
-
10.0% 
-5.2% 
15.4% 
-5.3% 
-3.7% 
8.2% 
-14.4% 
-3.2% 
-13.0% 
10.0% 
-7.6% 
-0.2% 
-6.6% 
-0.6% 
-6.9% 
-6.6% 
-7.4% 
6.3% 
-11.2% 
-23.3% 
-1.5% 
-14.8% 
-3.9% 
-4.0% 
6.6% 
-23.5% 
-39.1% 
-5.8% 
na 
na 
-42.2% 
36.8% 
-13.3% 
-26.7% 
1.9% 
-21.7% 
0.5% 
na 
na 
η a 
na 
na 
na 
na 
na 
na 
η a 
η a 
na 
na 
η a 
na 
no 
na 
na 
na 
η a 
na 
η a 
η a 
η a 
na 
-0.3% 
-7.3% 
-6.4% 
-13.0% 
na 
na 
-11.8% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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Mtoe  1980  1985  1990  1996  1997  1998(2)  85/80  90/85  96/90  97/96  98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro S Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro S wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini ConsVCapita (toe/inhabitant) 
3.4 
1.7 
0.0 
0.1 
1.2 
0.2 
0.0 
0.2 
17.4 
6.0 
7.4 
9.8 
-2.3 
3.7 
0.3 
20.8 
7.7 
7.5 
3.8 
1.8 
20.0 
4.5 
2.3 
13.2 
0.9 
0.9 
0.0 
0.0 
259.0 
2.8 
2.0 
0.6 
0.3 
0.0 
0.0 
39.9 
0.6 
14.3 
4.1 
5.0 
2.9 
1.6 
0.5 
0.2 
50.0 
4.98 
92.5 
1981.3 
4.18 
Electricity Generated/Capita (kWh/inhabitant) 4006 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
10.0 
83.5 
4.8 
1.7 
0.1 
0.3 
2.4 
0.2 
0.0 
0.1 
16.7 
6.5 
5.9 
7.9 
-2.0 
3.9 
0.4 
21.7 
8.3 
6.0 
4.2 
3.1 
21.9 
9.4 
2.1 
10.4 
1.8 
1.8 
0.0 
0.0 
142.3 
2.9 
2.2 
0.4 
0.3 
0.0 
0.0 
31.2 
0.8 
14.0 
4.4 
3.8 
3.2 
1.8 
0.5 
0.1 
48.8 
5.19 
100.0 
1908.0 
4.17 
4226 
9.4 
76.9 
5.3 
1.4 
0.1 
0.3 
3.1 
0.2 
0.0 
0.2 
16.5 
5.7 
4.7 
6.2 
-1.4 
5.6 
0.4 
21.4 
7.4 
4.7 
5.3 
3.9 
23.4 
12.0 
1.9 
9.5 
6.3 
1.8 
1.7 
2.9 
42.2 
2.8 
2.0 
0.2 
0.6 
0.0 
0.0 
28.8 
2.3 
14.6 
4.8 
3.2 
3.7 
2.0 
0.6 
0.2 
49.9 
5.28 
107.2 
1756.6 
4.04 
4435 
9.4 
77.0 
4.8 
1.1 
0.1 
0.2 
2.9 
0.4 
0.0 
0.1 
13.0 
4.1 
3.5 
5.3 
-1.9 
5.1 
0.3 
17.7 
5.0 
3.4 
5.6 
3.7 
25.1 
11.3 
4.3 
9.5 
7.4 
1.8 
2.4 
3.3 
38.5 
2.8 
1.9 
0.2 
0.7 
0.0 
0.1 
28.8 
1.9 
11.5 
2.9 
1.9 
3.9 
2.0 
0.8 
0.0 
37.7 
5.34 
98.3 
1582.0 
3.30 
4690 
7.1 
73.8 
4.7 
1.1 
0.1 
0.2 
2.8 
0.4 
0.0 
0.1 
12.5 
3.7 
3.3 
5.3 
-2.0 
5.2 
0.4 
17.2 
4.7 
3.3 
5.6 
3.6 
24.3 
10.8 
4.1 
9.4 
7.4 
1.8 
2.4 
3.3 
37.3 
2.7 
1.9 
0.1 
0.7 
0.0 
0.0 
29.7 
2.0 
11.1 
2.6 
1.9 
4.0 
2.0 
0.7 
0.1 
36.7 
5.38 
104.7 
1448.9 
3.20 
4519 
6.8 
72.9 
4.4 
1.2 
0.0 
0.2 
2.6 
0.3 
0.0 
0.1 
12.6 
3.4 
3.8 
na 
na 
5.3 
0.1 
16.9 
4.5 
3.7 
5.5 
3.1 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
na 
5.41 
109.3 
1359.7 
3.12 
na 
na 
74.6 
7.1% 
-0.2% 
9.5% 
17.8% 
15.7% 
-1.3% 
-
-4.7% 
-0.8% 
1.7% 
-4.6% 
-4.1% 
-2.5% 
1.3% 
4.8% 
0.8% 
1.5% 
-4.3% 
2.1% 
11.3% 
1.9% 
15.7% 
-1.3% 
-4.6% 
14.9% 
14.9% 
-
-
-11.3% 
0.2% 
1.5% 
-6.3% 
2.1% 
-
-
-4.8% 
5.4% 
-0.3% 
1.6% 
-5.1% 
2.0% 
2.4% 
3.8% 
-4.7% 
-0.5% 
0.8% 
1.6% 
-0.8% 
0.0% 
1.1% 
-1.3% 
-1.6% 
1.9% 
-3.7% 
2.6% 
2.1% 
5.1% 
-2.3% 
-
5.2% 
-0.2% 
-2.6% 
-4.3% 
-4.9% 
-6.9% 
7.4% 
4.4% 
-0.3% 
-2.3% 
-4.7% 
4.8% 
4.7% 
1.3% 
5.1% 
-2.3% 
-1.8% 
29.2% 
0.0% 
-
-
-21.6% 
-0.3% 
-1.5% 
-9.3% 
12.9% 
-
-
-1.6% 
24.1% 
0.7% 
1.8% 
-3.6% 
2.7% 
1.8% 
3.6% 
5.2% 
0.5% 
0.3% 
1.4% 
-1.6% 
-0.6% 
1.0% 
0.1% 
0.0% 
-1.5% 
-3.6% 
-0.7% 
-5.6% 
-1.1% 
14.8% 
-
-12.2% 
-3.8% 
-5.1% 
-5.1% 
-2.4% 
4.6% 
-1.5% 
-6.0% 
-3.1% 
-6.2% 
-5.4% 
0.6% 
-1.0% 
1.1% 
-1.1% 
14.8% 
0.0% 
2.7% 
0.0% 
6.3% 
2.0% 
-1.6% 
0.0% 
-1.2% 
-1.0% 
2.2% 
-
-
0.0% 
-2.7% 
-3.9% 
-8.4% 
-8.7% 
1.1% 
0.0% 
3.6% 
-43.2% 
-4.6% 
0.2% 
-1.4% 
-1.7% 
-3.3% 
0.9% 
-4.7% 
-0.7% 
-2.7% 
2.2% 
-9.7% 
-7.8% 
-4.1% 
-3.8% 
-
7.9% 
-3.6% 
-10.4% 
-5.4% 
-1.3% 
6.1% 
2.0% 
13.6% 
-2.5% 
-6.6% 
-2.9% 
1.5% 
-2.3% 
-2.9% 
-4.1% 
-3.9% 
-1.1% 
0.0% 
0.0% 
0.0% 
0.0% 
-2.9% 
-3.9% 
-0.4% 
-37.3% 
7.9% 
-
-100.0% 
3.0% 
2.8% 
-3.0% 
-10.6% 
-0.1% 
1.0% 
-2.7% 
-12.5% 
1392.8% 
-2.8% 
0.7% 
6.5% 
-8.4% 
-3.2% 
-3.7% 
-3.5% 
-1.2% 
-5.6% 
2.1% 
-50.0% 
-6.7% 
-6.7% 
-11.6% 
-
-13.8% 
0.4% 
-9.1% 
15.8% 
na 
na 
1.9% 
-66.1% 
-2.0% 
-3.2% 
11.8% 
-2.0% 
-13.1% 
na 
na 
na 
na 
n a 
n a 
n a 
na 
na 
n a 
n a 
na 
n a 
na 
na 
na 
na 
n a 
n a 
n a 
n a 
n a 
na 
na 
na 
0.5% 
4.4% 
-6.2% 
-2.5% 
n a 
na 
2.4% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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SLOVENIA : SUMMARY ENERGY BALANCE 
Mtoe  1990  1992 1995 1996 1997 1998(2) 95/90 96/95 97/96 98/97 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro S Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro S wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro S wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1990=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
2.7 
1.2 
0.0 
0.0 
1.2 
0.3 
0.0 
0.0 
2.5 
0.1 
1.8 
0.6 
1.2 
0.7 
-0.1 
5.3 
1.4 
1.8 
0.7 
1.4 
12.4 
4.6 
3.0 
4.9 
2.5 
0.6 
0.8 
1.1 
56.1 
1.3 
1.1 
0.2 
0.1 
0.0 
0.0 
32.4 
0.0 
3.4 
0.3 
1.5 
0.5 
0.8 
0.2 
0.0 
12.3 
2.00 
100.0 
386.0 
2.63 
6227 
6.1 
48.0 
2.8 
1.2 
0.0 
0.0 
1.0 
0.3 
0.0 
0.2 
2.1 
0.1 
1.6 
0.6 
1.0 
0.5 
-0.2 
4.9 
1.3 
1.6 
0.6 
1.4 
12.1 
4.0 
3.4 
4.7 
2.5 
0.6 
0.8 
1.1 
54.5 
1.2 
1.0 
04 
04 
0.0 
0.0 
32.4 
0.0 
3.3 
0.2 
1.5 
0.4 
0.8 
0.2 
0.3 
11.4 
2.00 
119.0 
305.3 
2.47 
6052 
5.7 
42.6 
2.8 
1.0 
0.0 
0.0 
1.2 
0.3 
0.0 
0.2 
3.0 
0.2 
2.3 
0.6 
1.7 
0.7 
0.1 
5.9 
1.2 
2.3 
0.7 
1.6 
12.6 
4.8 
3.2 
4.6 
2.5 
0.6 
0.8 
1.1 
58.1 
1.2 
1.0 
0.1 
0.1 
0.0 
0.0 
33.5 
0.1 
4.0 
0.1 
2.1 
0.4 
0.8 
0.2 
0.3 
12.8 
1.99 
134.1 
322.3 
2.95 
6356 
6.5 
51.7 
2.8 
1.0 
0.0 
0.0 
1.2 
0.3 
0.0 
0.2 
3.4 
0.2 
27 
0.5 
2.2 
0.6 
-0.1 
6.2 
1.2 
2.7 
0.7 
1.6 
12.8 
4.6 
3.7 
4.5 
2.5 
0.6 
0.8 
1.1 
58.6 
1.1 
0.9 
0.1 
0.1 
0.0 
0.0 
34.5 
0.2 
4.4 
0.1 
2.5 
0.5 
0.8 
0.2 
0.3 
13.9 
1.99 
138.2 
328.1 
3.10 
6414 
7.0 
56.1 
2.9 
1.1 
0.0 
0.0 
1.3 
0.3 
0.0 
0.2 
3.5 
0.2 
2.8 
0.6 
2.2 
0.7 
-0.1 
6.4 
1.3 
2.7 
0.7 
1.7 
13.2 
5.0 
3.1 
5.1 
2.5 
0.6 
0.8 
1.1 
60.5 
1.1 
1.0 
04 
0.0 
0.0 
0.0 
39.4 
0.1 
4.5 
0.1 
2.5 
0.5 
0.8 
0.2 
0.3 
14.1 
1.99 
143.3 
327.1 
3.21 
6629 
7.1 
55.8 
2.9 
1.0 
0.0 
0.0 
1.4 
0.3 
0.0 
0.2 
3.7 
0.2 
2.9 
η a 
η a 
0.8 
-0.1 
6.6 
1.2 
2.9 
0.8 
1.7 
na 
η a 
η a 
η a 
η a 
na 
η a 
na 
η a 
na 
η a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
1.98 
148.9 
325.0 
3.32 
na 
na 
56.4 
1.1% 
-2.6% 
-7.8% 
-4.9% 
0.7% 
1.9% 
-
3.6% 
8.2% 
4.6% 
0.3% 
6.5% 
0.7% 
10.8% 
2.3% 
-2.9% 
5.7% 
-0.4% 
3.7% 
0.3% 
0.7% 
1.9% 
-1.0% 
-0.4% 
0.0% 
0.1% 
-0.8% 
0.7% 
-1.6% 
-1.3% 
-5.0% 
-0.7% 
-
-
0.6% 
79.2% 
3.2% 
-16.3% 
6.8% 
-3.5% 
-0.8% 
1.6% 
-
0.9% 
-0.1% 
6.0% 
-3.5% 
2.4% 
0.4% 
1.0% 
1.5% 
-1.7% 
-2.3% 
-50.0% 
-28.6% 
-4.5% 
13.3% 
0.0% 
14.1% 
16.5% 
18.4% 
-11.9% 
29.4% 
-4.3% 
0.0% 
4.9% 
-5.1% 
16.5% 
-2.2% 
-1.2% 
1.0% 
-4.5% 
13.3% 
-2.0% 
0.0% 
0.0% 
0.0% 
0.0% 
1.0% 
-5.0% 
-5.2% 
5.8% 
-18.8% 
-
-
3.1% 
36.0% 
10.7% 
-1.5% 
15.7% 
15.4% 
1.2% 
6.8% 
-0.1% 
7.9% 
0.1% 
3.1% 
1.8% 
4.9% 
0.9% 
7.8% 
8.6% 
3.9% 
3.8% 
0.0% 
-10.0% 
10.0% 
-15.8% 
0.0% 
2.8% 
-16.4% 
2.8% 
18.7% 
-1.1% 
9.3% 
2.8% 
3.4% 
9.1% 
-0.7% 
9.0% 
4.0% 
3.1% 
10.0% 
-15.8% 
11.5% 
0.0% 
0.0% 
0.0% 
0.0% 
3.1% 
-2.3% 
10.4% 
-58.3% 
-76.9% 
-
-
14.1% 
-26.5% 
2.7% 
-17.8% 
2.5% 
11.9% 
3.7% 
-4.9% 
0.0% 
1.9% 
-0.3% 
3.7% 
-0.3% 
3.7% 
3.4% 
2.2% 
-0.6% 
1.5% 
-2.7% 
0.0% 
0.0% 
4.2% 
6.5% 
-0.2% 
4.4% 
15.4% 
2.8% 
na 
η a 
6.3% 
-2.7% 
3.2% 
-2.7% 
5.5% 
6.3% 
2.7% 
na 
na 
na 
na 
η a 
η a 
na 
η a 
η a 
η a 
η a 
na 
na 
na 
η a 
na 
η a 
η a 
η a 
na 
η a 
na 
na 
na 
η a 
-0.1% 
3.9% 
-0.7% 
3.3% 
η a 
na 
1.2% 
(1) Includes nuclear, hydro and wind.net imports of electricity, and other energy sources. 
(2) Estimates. 
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The Baltic States: Major trends (1990-1998) 
. Economies began to recover over the last three years, pushed by Estonia 
....but the economic dependence upon Russia remains of importance 
. Both energy production and demand decreased strongly until 1994 but only production has recovered since then 
. Final demand has halved since 1990, but the transport sector has increased its share 
. Primary energy production, concentrated on oil shale and nuclear, decreased substantially 
.The future of nuclear power plants remains in question 
. Energy intensity improved globally by 14% since 1990 but country variations were very important 
. C02 emissions dropped by 53% between 1990 and 1995, remaining stable since then 
. Energy import dependency declined slowly to 49% in 1997 
The Baltic countries comprise Estonia, Latvia and Lithuania, pre­
viously part of the former USSR. Reliable economic and energy 
Indicators for these countries seem almost Impossible to gather 
overa long-term period. This situation prevailed before indepen­
dence, as generally observed elsewhere In the former USSR, due to 
aggregation of figures for several Republics and to nonstandardi-
sed methods of recording economic and energy data. As a conse­
quence, the energy data and indicators described below must be 
Interpreted very carefully, in particular data related to the year 
1990 and to biomass. 
80 
70 
Maini ndicato  rs (1990=100) 
\ 
ι 
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Energy Intensity 
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Economies began to recover over the last three years, pushed by 
Estonia... 
The separation from the former USSR provoked a severe econo­
mic crisis in the Baltic countries, as their main economic relations 
had been restricted to the former Soviet Republics. GDP dropped 
by about 44% between 1990 and 1994 but stabilised in 1995 and 
has begun to recover vigorously over the last three years, +5.3% 
per year on average. This evolution is due to several factors, inclu­
ding the disruption of trading links with other former Soviet 
Republics, the transformation of these centrally-planned econo­
mies to market-based ones and the reorientation of trade towards 
the West. All three Republic are candidates for accession to the 
European Union but Estonia is presently the best positioned. 
... but the economic dependence upon Russia remains of impor­
tance 
Estonia's economy has grown steadily since 1994, spurred by eco­
nomic liberalisation and privatisation. The privatisation program­
me has been run by the Estonian privatisation agency, which was 
established in 1992. Privatisation of small and medium-sized 
companies has been completed in Estonia, whilst that of large-
scale enterprises, such as energy, is in progress. The 1998 Estonian 
GDP corresponded to 82% of its 1990 level. The Estonian 
Government is giving high priority to the energy sector in its 
ongoing economic reform programme. Lithuania has moved to 
open up its economy by privatising industry. An agreement has 
already been reached to privatise much of its oil sector, and 
Lithuania has also established a commission to restructure and 
privatise its electric power company. However, the economy slo­
wed down at the end of 1998 as a result of the financial crisis in 
neighbouring Russia, and Lithuania entered a recession in 1999. 
The 1998 Lithuanian GDP was only 66% of its 1990 level. Latvia 
has complete privatisation of many small and medium sized 
enterprises, with privatisation of most large firms planned for 
2000. Many of the largest foreign investments have taken place in 
the energy sector. The 1998 Latvian GDP represented 57% of its 
1990 level. However, although the Baltic countries have reorien­
ted somewhat towards the West, their relations with Russia, the 
major power in the region, remain of great importance. Russia 
remains a major trading partner with all three countries. In addi­
tion, they depend upon Russia for almost all of their oil and gas 
supplies. A major illustration of this economic dependence was 
the great impact of the Russian financial crisis upon the Baltic 
States, whilst its implications for other Eastern countries were far 
more limited. 
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ENERGY OUTLOOK 
Both energy production and demand decreased strongly until 1994 
but only production has recovered since then... 
As a direct consequence of economic restructuring, both energy 
production and gross inland energy consumption have 
decreased significantly since 1990. The production of energy 
declined from 11.6 Mtoe in 1990 to 6.9 Mtoe In 1994 and reboun-
ded to 10.2 Mtoe in 1998, whereas the gross inland energy 
consumption decreased from 35.1 Mtoe in 1990 to 18.0 Mtoe in 
1994 and then increased again to reach 20.0 Mtoe in 1998. 
Demand for all fossil fuels was severely reduced: between 1990 
and 1998, consumption of solid fuel dropped by 56%, and of oil 
products and natural gas by 54%. Only the consumption of non-
fossil fuels (nuclear, biomass and hydro) increased substantially 
over this period, driven by biomass. This last observation should 
be interpreted with care because non-commercial energy was not 
explicitly recorded in former Soviet Union statistics. 
These developments resulted directly from the trends in total 
final energy demand, mainly constituted by oil and distributed 
heat which accounted for one third each. Total final demand hal-
ved between 1990 and 1997; the reduction reached 55% in 1995 
and has recovered slowly since then. The demand for oil, gas and 
distributed heat fell in absolute terms by 55%, 40% and 57% res-
pectively in the region as a whole. At the same time, demand for 
electricity decreased by 42% and solid fuels by 84%. This evolu-
tion resulted both from the economic climate and effective 
increases of energy prices with energy markets adjusting abrupt-
ly to the reality of world or regional market prices. The contraction 
of the total demand was similar in Estonia and Lithuania, -53% 
since 1990, and a little less in Latvia,-37%. 
Final Energy Demand by Fuel 
Mt,,.· 
I  4 ■+■ 
Other 
He.u 
I lectricity 
Natural Gas 
Oil 
Solids 
Main items 
The three small Baltic States - Estonia, Latvia and Lithuania -
achieved legal independence from the former Soviet Union 
in September 1991. Since then they have wanted economic 
and political realignment with Europe; and all three have 
applied for membership of the European Union. Not surpri-
singly, following decades of close economic integration 
within the FSU, it is proving difficult to adjust their econo-
mies. In the early 1990s, they all experienced steep falls in 
living standards and industrial production. Progressive eco-
nomic reform - including prudent budgetary policies, liberali-
sation and privatisation, supported by international loans -
have since 1995 led to much greater macroeconomic stabili-
ty and GDP growth. Even so, in 1998 these countries'GDP was 
still below the 1990 level. Despite efforts to diversify their 
economic and trade relations, Russia remains by far the lar-
gest trading partner.The most recent Russian financial crisis 
impacted upon trade and created some uncertainty about 
their medium-term economic prospects. Energy resources 
are limited, comprising small reserves of coal, shale oil and 
off-shore oil in the Baltic Sea; modest hydro-electric capacity; 
the Ignalina nuclear plant in Lithuania (though this is sche-
duled for closure on safety grounds); and peat and timber. As 
a result, the Baltic States remain heavily dependent upon oil 
and gas imports from Russia. In future they could well beco-
me important for the transit of Russian oil and gas exports 
into eastern and western Europe. 
1990 1992 1995 1996 1997 
Final demand has halved since 1990, but the transport sector 
increased its share... The evolution of the sectoral composition of 
final energy demand demonstrated the effects of the severe eco-
nomic crisis which resulted in a steep reduction in industrial pro-
duction and a subsequent lowering of living standards. Between 
1990 and 1995 total energy consumption by industry decreased 
by 60% while tertiary-domestic consumption declined by 57%. At 
the same time, energy demand for transport fell by only 24% as a 
result of the increasing importance of transport in the new market 
economies especially the growth in car ownership. The first signs 
of real economic recovery occurred only in 1996 and were confir-
med over the next two years. Subsequently energy consumption 
by industry and by transport increased slowly but that of the ter-
tiary-domestic sector continued to decline. Consequently the 
transport sector's share of final demand increased from 15% in 
1990 to 24% in 1997 at the expense of the tertiary-domestic sec-
tor (from 55% to 51%) and industry (from 30% to 25%). 
iX 
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Electricity's overall share in final energy demand has remained 
relatively unchanged since 1990, reaching 20% in industry but 
only 14% in the tertiary-domestic sector. These levels remained 
well below European Union averages and demonstrate the large 
potential for increases in electricity demand In future as living 
standards improve. 
which was almost equivalent to that from nuclear units in 1997. 
Between 1990 and 1994, the contribution of natural gas fell dras-
tically (-75%) due to supply reductions Imposed by Gazprom as a 
means of securing payment for deliveries. Since 1994, gas delive-
ries have increased a little but still remained two-thirds lower than 
in 1990. 
Primary energy production concentrated on oil shale and nuclear, 
decreased substantially... 
The Baltic countries are energy producers of solid fuel, mainly 
shale oil in Estonia,and nuclear electricity in Lithuania. Production 
has declined significantly between 1990 and 1994, by 48% for oil 
shale and by 52% for nuclear electricity as export markets to other 
Republics disappeared. Since 1994, oil shale production has stabi-
lised at about 3 Mtoe. Nuclear output, however, showed an Increa-
sing trend but still remained in 1998 15% below its 1990 peak. A 
limited production of oil started In Lithuania. On the other hand, 
biomass production seems to have increased substantially since 
1990. However, the accuracy of this data awaits confirmation. The 
statistical series on biomass experienced a discontinuity in 1996, 
with complete stability before 1996 buta rapid increase after this 
date. 
Primary Production by Fuels 
Net Electricity Production by Source 
Othei 
Hydros. Wind 
Nuclear 
Gas 
on 
I Solids 
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The Ignalina nuclear power station in Lithuania is a major concern 
because it is a RMBK type reactor, the same design used at 
Ukraine's Chernobyl nuclear plant. The EU has made closure of 
the Ignalina plants a pre-condition for Lithuanian membership of 
the European Union, and the Lithuanian parliament has agreed to 
the closure of Ignallna's Unit 1. To facilitate the closure and deve-
lop alternative sources of power, the European Union announced 
at the end of 1999 that it would provide an initial 10 million Euros 
in aid to Lithuania through its Phare programme, as well as an 
additional 20 million Euros per year from 2000-2006. Although 
the European Union would like both units of Ignalina to be closed, 
the Lithuanian parliament may not approve closure of the second 
unit until completion of the next version of the national energy 
strategy in 2004. 
The future of nuclear power plants remains in question... 
Electricity generation capacity has remained almost constant 
since 1990 at about 11 GWe, the only major modification being 
the commissioning of 600 MWe of pump storage units in 1994. 
Thermal power stations represented 58% of the capacity in 1997, 
the balance being covered by nuclear energy (22%) and hydro 
(20%). The load factor dropped dramatically from 55% to 29% 
over the period as, at the same time, electricity production fell by 
about 46%. Solid fuels (62% in 1997), natural gas (23%) and oil 
(15%) met demand from thermal power stations, production from 
COMPETITIVENESS 
Energy intensity improved globally by 14% since 1990 but country 
variations were very important... 
In terms of energy intensity, as energy consumption declined 
more rapidly than economic activity between 1990 and 1995, a 
decrease of 10% was observed during this transition period. But, 
as this region is relatively small, rapid shifts in energy intensity 
could result merely from closing or opening a single large indus-
trial plant. Since 1995, despite the rebound of economic activity, 
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energy intensity has continued to improve on average by 1.4% 
per year with marked annual fluctuations: +0.4% in 1996, -6.5% in 
1997 and +2.0% in 1998. Major advances were observed in 
Estonia (-35% since 1990) and Lithuania (-19%); although energy 
intensity In Latvia increased regularly to be finally 17% higher in 
1997thanin1990. 
The evolution of sectoral energy intensity was marked by the 
continued improvement of power stations, apart from a 4.7% 
increase in 1996. Industry, confronted with restructuring and 
modernisation, improved its energy intensity between 1990 and 
1995 by about one third, but intensity has increased slowly since 
then with the resurgence of industrial activity. The tertiary-
domestic sector, now faced with energy prices more in line with 
market prices, demonstrated a significant improvement (-26% 
since 1990) even if lifestyle modifications - such as higher pene-
tration of electrical appliances - created additional consumption. 
Finally the energy intensity of transport increased by 25%. 
The gross inland energy consumption per capita dropped from 
4.41 to 2.31 toe/inhabitant over the period 1990-1995, but 
rebounded to 2.47 toe/inhabitant in 1997. 
ENVIRONMENT 
CO2 emissions dropped by 53% between 1990 and 1995, remaining 
stable since then... 
As final energy consumption has fallen significantly since 1990, 
CO2 emissions followed the same trend:from 87 Mt. CO2 in 1990 
to 40 Mt. C02 in 1998 (a 54% drop over eight years). Since 1995, 
growing contributions from nuclear and biomass have led to a 
stabilised consumption of fossil fuels within overall gross inland 
energy consumption. Consequently C02 emissions were stable 
over the last four years. As the population of the Baltic countries 
remained essentially steady over the period, the per capita C02 
emissions followed the same trend, and dropped from 11.0 to 5.2 
tonnes of C02/inhabitant over the period, compared to an avera-
ge value for the EU of 8.4 over the same period. 
Turning to CO2 emissions by sector at the regional level, the lar-
gest sector in terms of emissions is power generation with about 
41% of total emissions in 1997 (36% in 1990). Transport, rapidly 
emerging as the second contributor, accounted for 20% in 1997 as 
against 11% in 1990. The tertiary-domestic sector declined to 9% 
in 1997 from 24% in 1990 whereas industry increased from 7% in 
1990 to 10% in 1997. 
C0¡Indicators (1990=100) 
CO, per unit of GDP 
(tnofCO,/1990MECUI 
CO, per Capita 
ItnofCOj/inhabitant) 
CO, Emissions 
(MtofCO,) 
Carbon Intensity 
(tnofCOj/toe) 
1996 1997 1998 
C02 Emissions by Sector 
L 
Electricity 
production 
Industry 
Tertiary-Domestic 
Transport 
1990 1992 1995 1996 1997 
GLOBAL MARKETS 
Energy import dependency declined slowly to 49% in 1997... 
The Baltic countries are energy importers of coal, but especially 
of oil and gas, from the CIS. These imports dropped by 52% bet-
ween 1990 and 1993 but have been quite stable since then, the 
structure by product also remaining unchanged. Historically, with 
a large capacity based upon nuclear power, the Baltic countries 
have been net exporters of electricity to neighbouring republics 
of the Former Soviet Union. But electricity exports disappeared as 
early as 1993. As gross energy consumption dropped by 44% over 
the period, the energy import dependency fell from 65% in 1990 
to 50% in 1997. 
iX 
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BALTIC COUNTRIES : SUMMARY ENERGY BALANCE 
Mtoe  1990  1995 1996 1997 1998(3) 95/90 96/95 97/96 98/97 
Primary Production 
Solids (1) 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (2) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1990=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
CO2 Emissions/Capita (tof Gl^/lnhabitant) 
Import Dependency % 
11.6 
5.8 
0.0 
0.0 
4.4 
0.4 
0.0 
1.0 
22.9 
1.9 
14.1 
9.6 
4.6 
8.2 
-1.3 
35.1 
8.0 
14.6 
8.1 
4.5 
52.2 
17.0 
4.9 
30.3 
10.8 
2.5 
1.6 
6.7 
55.2 
9.5 
4.8 
1.7 
3.0 
0.0 
0.0 
27.5 
2.0 
22.0 
1.9 
8.4 
1.5 
2.4 
6.8 
1.0 
87.4 
7.96 
100.0 
1376.1 
4.41 
6559 
11.0 
65.2 
7.5 
2.7 
0.4 
0.0 
3.1 
0.3 
0.0 
1.0 
10.8 
0.6 
6.8 
3.6 
3.2 
3.6 
-0.1 
17.9 
3.5 
6.6 
3.6 
4.2 
26.2 
11.8 
3.3 
11.1 
11.1 
2.4 
2.2 
6.5 
27.0 
4.6 
2.8 
0.9 
0.9 
0.0 
0.0 
20.7 
0.8 
10.3 
0.4 
3.8 
0.9 
1.3 
3.0 
0.8 
41.1 
7.72 
56.8 
1234.6 
2.32 
3394 
5.3 
59.5 
9.0 
3.0 
0.5 
0.0 
3.7 
0.2 
0.0 
1.6 
10.3 
0.5 
6.4 
4.0 
2.3 
3.7 
-0.2 
18.7 
3.6 
6.4 
3.7 
5.1 
28.5 
13.9 
2.2 
12.3 
11.1 
2.4 
2.2 
6.5 
29.4 
4.9 
2.9 
1.0 
1.0 
0.0 
0.0 
21.5 
0.8 
11.1 
0.4 
3.7 
1.1 
1.4 
3.1 
1.4 
41.0 
7.67 
59.2 
1240.1 
2.44 
3713 
5.4 
53.7 
9.4 
2.9 
0.6 
0.0 
3.2 
0.3 
0.0 
2.4 
9.6 
0.5 
5.6 
5.6 
0.0 
3.7 
-0.2 
18.8 
3.5 
6.2 
3.7 
5.4 
28.1 
12.0 
3.3 
12.8 
11.1 
2.4 
2.2 
6.5 
29.0 
4.7 
2.9 
0.7 
1.1 
0.0 
0.0 
23.3 
0.9 
11.5 
0.3 
3.8 
0.9 
1.4 
2.9 
2.2 
39.7 
7.63 
63.5 
1160.1 
2.47 
3683 
5.2 
49.2 
10.2 
3.0 
0.5 
0.0 
3.7 
0.2 
0.0 
2.8 
10.0 
0.2 
6.3 
na 
na 
3.6 
-0.1 
20.0 
3.2 
6.7 
3.6 
6.6 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
40.1 
7.59 
66.3 
1182.8 
2.64 
na 
5.3 
49.1 
-8.3% 
-14.2% 
-
-
-6.7% 
-7.6% 
-
-0.4% 
-13.9% 
-21.1% 
-13.7% 
-17.8% 
-7.2% 
-15.2% 
-40.1% 
-12.6% 
-15.2% 
-14.5% 
-14.8% 
-1.7% 
-12.9% 
-7.0% 
-7.6% 
-18.3% 
0.5% 
-1.1% 
6.8% 
-0.7% 
-13.3% 
-13.5% 
-9.9% 
-12.6% 
-21.9% 
-
-
-5.5% 
-17.9% 
-14.1% 
-25.4% 
-14.6% 
-10.1% 
-11.1% 
-15.1% 
-3.5% 
-14.0% 
-0.6% 
-10.7% 
-2.1% 
-12.0% 
-12.3% 
-13.4% 
-1.8% 
19.6% 
12.2% 
13.2% 
-
17.7% 
-34.0% 
-
64.3% 
-5.2% 
-17.0% 
-5.8% 
12.4% 
-26.6% 
1.7% 
134.3% 
4.6% 
2.0% 
-3.5% 
1.6% 
22.1% 
8.7% 
17.9% 
-33.9% 
11.6% 
0.0% 
0.0% 
0.0% 
0.0% 
8,7% 
7.6% 
3.6% 
10.3% 
18.1% 
-
-
3.7% 
10.6% 
8.0% 
-2.7% 
-2.5% 
22.1% 
3.0% 
3.3% 
71.5% 
-0.2% 
-0.6% 
4.1% 
0.4% 
5.2% 
9.4% 
0.4% 
-9.7% 
4.1% 
-3.8% 
14.9% 
-
-13.6% 
48.4% 
-
50.8% 
-6.3% 
14.3% 
-11.4% 
38.6% 
-98.6% 
0.1% 
-3.8% 
0.5% 
-2.6% 
-2.7% 
0.2% 
6.8% 
-1.3% 
-13.8% 
48.5% 
4.0% 
0.0% 
0.0% 
0.0% 
0.0% 
-1.3% 
-4.1% 
-0.3% 
-28.5% 
8.2% 
-
-
8.4% 
3.2% 
3.1% 
-18.9% 
1.3% 
-15.3% 
2.1% 
-7.7% 
51.7% 
-3.3% 
-0.5% 
7.4% 
-6.5% 
1.0% 
-0.8% 
-2.8% 
-8.3% 
8.5% 
3.9% 
-12.9% 
-
15.7% 
-32.6% 
-
14.3% 
4.3% 
-59.9% 
12.6% 
na 
na 
-2.7% 
-55.7% 
6.4% 
-7.1% 
6.7% 
-2.9% 
21.1% 
na 
na 
lid 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
1.1% 
-0.5% 
4.4% 
2.0% 
6.9% 
na 
1.6% 
-0.4% 
(1) Includes oil shale. 
(2) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(3) Estimates. 
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BALTIC COUNTRIES : MAIN INDICATORS 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
1990 
35.1 
9.3 
0.2 
1.0 
21.9 
6.5 
3.3 
12.1 
1376.1 
362.3 
9.3 
254.6 
130.3 
474.6 
4411.7 
816.1 
417.6 
1521.4 
11% 
15% 
2% 
11% 
1.4 
0.4 
1.0 
0.0 
56.0 
179.6 
87.4 
30.8 
0.8 
1.0 
6.0 
10.0 
21.1 
2.5 
2.2 
3.3 
3.2 
3.2 
1.0 
0.9 
3.0 
1.7 
10970 
756 
1255 
2648 
3422 
1208 
30 
41 
236 
392 
826 
1995 
17.9 
4.3 
0.2 
1.2 
10.1 
2.4 
2.5 
5.2 
1234.6 
299.4 
16.5 
168.3 
174.4 
356.0 
2321.9 
316.6 
328.1 
669.6 
13% 
21% 
1% 
15% 
1.1 
0.3 
0.8 
0.0 
77.7 
146.0 
41.1 
15.3 
0.7 
2.0 
3.6 
7.7 
4.4 
2.3 
2.0 
3.5 
3.0 
3.0 
1.7 
1.5 
3.0 
0.8 
5329 
472 
993 
564 
2833 
1057 
49 
137 
251 
528 
300 
1996 
18.7 
4.7 
0.3 
0.8 
10.9 
2.7 
2.6 
5.5 
1240.1 
310.0 
16.6 
177.7 
175.4 
365.5 
2443.5 
350.0 
345.6 
720.2 
13% 
20% 
1% 
14% 
1.6 
0.2 
1.4 
0.0 
108.0 
212.9 
41.0 
16.4 
0.7 
0.8 
3.4 
8.0 
4.3 
2.2 
1.9 
3.5 
3.0 
3.0 
0.9 
1.3 
3.0 
0.8 
5352 
450 
1047 
564 
2716 
1084 
50 
50 
228 
531 
286 
1997 
18.8 
4.6 
0.1 
1.0 
11.1 
2.8 
2.6 
5.7 
1160.1 
283.2 
8.4 
170.0 
163.1 
353.0 
2467.0 
361.5 
346.8 
750.7 
12% 
20% 
1% 
14% 
2.5 
0.3 
2.2 
0.0 
152.2 
323.6 
39.7 
16.0 
0.4 
1.4 
3.8 
8.0 
3.4 
2.1 
2.0 
3.5 
2.9 
2.9 
1.3 
1.4 
3.0 
0.6 
5201 
494 
1051 
450 
2446 
989 
24 
86 
232 
494 
212 
95/90 
-12.6% 
-14.0% 
0.3% 
2.4% 
-14.3% 
-17.8% 
-5.3% 
-15.7% 
-2.1% 
-3.7% 
12.2% 
-7.9% 
6.0% 
-5.6% 
-12.0% 
-17.3% 
-4.7% 
-15.1% 
3.8% 
6.5% 
-7.2% 
6.7% 
-4.7% 
-7.6% 
-3.5% 
-
6.8% 
-4.0% 
-14.0% 
-13.0% 
-1.1% 
13.8% 
-9.6% 
-5.2% 
-27.1% 
-1.6% 
-2.0% 
1.1% 
-1.3% 
-1.3% 
11.1% 
10.0% 
0.1% 
-13.5% 
-13.4% 
-9.0% 
-4.6% 
-26.6% 
-3.7% 
-2.6% 
10.8% 
27.4% 
1.3% 
6.2% 
-18.3% 
95/94 
-0.3% 
-6.6% 
-11.8% 
19.4% 
-7.6% 
-4.8% 
6.7% 
-14.4% 
-2.4% 
-8.5% 
-13.6% 
-6.8% 
4.5% 
-16.2% 
0.4% 
-4.2% 
7.4% 
-13.8% 
4.9% 
5.1% 
-15.9% 
11.4% 
-18.4% 
-11.8% 
-20.4% 
-
-20.1% 
-17.8% 
-6.9% 
-7.5% 
-12.6% 
79.6% 
21.1% 
7.0% 
-25.0% 
-6.6% 
-16.1% 
-0.9% 
-1.0% 
-1.0% 
50.4% 
27.3% 
0.3% 
-12.4% 
-6.2% 
21.9% 
7.7% 
-24.5% 
-8.8% 
-9.4% 
-14.4% 
75.9% 
18.6% 
4.8% 
-26.6% 
96/95 
4.6% 
7.8% 
4.2% 
-27.3% 
7.0% 
9.9% 
4.7% 
6.9% 
0.4% 
3.6% 
0.1% 
5.5% 
0.5% 
2.7% 
5.2% 
10.6% 
5.3% 
7.5% 
-3.8% 
-6.9% 
-9.9% 
-2.9% 
44.8% 
-34.0% 
71.5% 
-
39.1% 
45.7% 
-0.2% 
6.8% 
4.7% 
-61.7% 
-5.4% 
4.8% 
-0.7% 
-4.6% 
-3.2% 
-1.0% 
0.5% 
0.5% 
-47.3% 
-13.9% 
0.1% 
-7.1% 
0.4% 
-4.8% 
5.5% 
0.0% 
-4.1% 
2.6% 
0.6% 
-63.2% 
-9.1% 
0.7% 
-4.6% 
97/96 
0.5% 
-1.9% 
-45.6% 
23.1% 
2.6% 
2.8% 
-0.1% 
3.7% 
-6.5% 
-8.6% 
-49.4% 
-4.3% 
-7.0% 
-3.4% 
1.0% 
3.3% 
0.4% 
4.2% 
-0.4% 
1.4% 
0.1% 
-2.8% 
51.3% 
48.4% 
51.7% 
-
40.9% 
52.0% 
-3.3% 
-2.0% 
-47.4% 
83.2% 
9.4% 
-0.1% 
-20.5% 
-3.7% 
4.1 % 
-0.1% 
-4.0% 
-3.3% 
48.8% 
6.4% 
0.0% 
-23.4% 
-2.8% 
9.9% 
0.4% 
-20.2% 
-10.0% 
-8.7% 
-51.0% 
70.5% 
1.8% 
-7.0% 
-26.0% 
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SUMMARY ENERGY BALANCE 
Mtoe 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in Twh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1985 MEUR) 
Gross Ini ConsVCapita (toe/inhabitant) 
Electricity Generated/Capita (Kwh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
1991 
5.1 
4.8 
0.1 
0.0 
0.0 
0.0 
0.0 
0.2 
4.1 
0.7 
2.5 
0.0 
2.5 
1.3 
-0.4 
9.6 
5.8 
2.7 
1.3 
-0.2 
14.6 
0.0 
0.0 
14.6 
3.4 
0.0 
0.0 
3.4 
48.9 
5.1 
4.3 
0.5 
0.3 
0.0 
0.0 
24.7 
0.3 
5.0 
0.4 
1.5 
0.3 
0.6 
2.1 
0.2 
31.5 
1.6 
92.0 
1967.8 
1967.8 
6.1 
9340.4 
20.1 
41.8 
ESTONIA 
1995 
3.3 
2.6 
0.3 
0.0 
0.0 
0.0 
0.0 
0.3 
1.9 
0.3 
1.0 
0.0 
1.0 
0.6 
-0.1 
5.2 
3.1 
1.2 
0.6 
0.3 
8.7 
0.0 
0.0 
8.7 
3.3 
0.0 
0.0 
3.3 
30.2 
3.0 
2.8 
0.1 
0.1 
0.0 
0.0 
25.3 
0.2 
2.5 
0.2 
0.9 
0.2 
0.4 
0.6 
0.3 
16.7 
1.5 
67.9 
1431.8 
1431.8 
3.5 
5853.8 
11.2 
36.0 
1997 
3.8 
2.8 
0.4 
0.0 
0.0 
0.0 
0.0 
0.6 
1.8 
0.3 
0.9 
0.0 
0.9 
0.6 
-0.1 
5.6 
3.2 
1.3 
0.6 
0.5 
9.2 
0.0 
0.0 
9.2 
3.3 
0.0 
0.0 
3.3 
32.0 
3.1 
2.9 
0.1 
0.1 
0.0 
0.0 
25.7 
0.2 
2.9 
0.1 
0.9 
0.2 
0.4 
0.6 
0.6 
17.3 
1.5 
78.7 
1329.7 
1329.7 
3.8 
6316.9 
11.8 
31.2 
1998 
4.0 
2.9 
0.3 
0.0 
0.0 
0.0 
0.0 
0.7 
1.6 
0.0 
1.1 
na 
na 
0.6 
-0.1 
5.5 
2.9 
1.3 
0.6 
0.7 
na 
na 
na 
na 
3.3 
0.0 
0.0 
3.3 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
1.5 
81.8 
1275.8 
1275.8 
3.8 
na 
na 
28.8 
LATVIA 
1991 
1.2 
0.4 
0.0 
0.0 
0.0 
0.3 
0.0 
0.5 
6.4 
0.4 
3.2 
0.0 
3.2 
2.5 
0.4 
7.5 
0.8 
3.2 
2.5 
1.1 
5.6 
0.0 
3.3 
2.4 
2.1 
0.0 
1.5 
0.6 
30.8 
1.1 
0.0 
0.3 
0.7 
0.0 
0.0 
18.7 
0.0 
6.2 
0.6 
2.1 
0.6 
0.7 
1.7 
0.5 
19.4 
2.7 
89.6 
858.6 
858.6 
2.8 
2113.4 
7.3 
84.2 
1995 
0V 
0.1 
0.0 
0.0 
0.0 
0.3 
0.0 
0.4 
3.4 
0.1 
2.1 
0.0 
2.1 
1.0 
0.2 
4.0 
0.2 
2.0 
1.0 
0.7 
4.0 
0.0 
2.9 
1.0 
2.1 
0.0 
1.5 
0.6 
22.0 
0.6 
0.1 
0.3 
0.3 
0.0 
0.0 
15.1 
0.0 
3.3 
0.1 
1.3 
03 
0.4 
0.9 
0.3 
9.6 
2.5 
49.6 
817.5 
817.5 
1.6 
1581.5 
3.8 
81.8 
1997 
1.6 
0.1 
0.0 
0.0 
0.0 
0.3 
0.0 
1.3 
2.9 
0.1 
1.6 
0.0 
1.6 
1.1 
0.2 
4.5 
0.2 
1.7 
1.1 
1.5 
4.5 
0.0 
3.0 
1.5 
2.1 
0.0 
1.5 
0.6 
24.9 
0.0 
0.0 
0.1 
0.5 
0.0 
0.0 
19.4 
0.0 
4.0 
0.1 
1.2 
0.3 
0.4 
0.9 
1.1 
8.7 
2.5 
54.6 
831.9 
831.9 
1.8 
1826.0 
3.5 
59.2 
1998 
1.7 
0.1 
0.0 
0.0 
0.0 
0.2 
0.0 
1.5 
3.3 
0.1 
2.2 
η a 
η a 
0.8 
0.2 
5.0 
0.2 
2.1 
0.8 
1.9 
na 
na 
η a 
na 
η a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
η a 
na 
na 
na 
na 
na 
η a 
na 
na 
na 
na 
2.5 
56.7 
901.6 
901.6 
2.0 
na 
η a 
64.8 
LITHUANIA 
1991 
4.8 
0.0 
0.0 
0.0 
4.4 
0.0 
0.0 
0.3 
13.4 
0.6 
9.0 
11.8 
-2.8 
4.8 
-1.1 
18.2 
0.7 
9.0 
4.8 
3.7 
29.4 
17.0 
0.3 
12.0 
5.3 
2.5 
0.1 
2.7 
63.4 
3.2 
0.0 
1.2 
2.0 
0.0 
0.0 
31.9 
1.9 
9.9 
0.6 
4.1 
0.7 
1.0 
3.2 
0.3 
34.7 
3.7 
94.3 
1851.0 
1851.0 
4.9 
7846.9 
9.3 
73.5 
1995 
3.6 
0.0 
0.1 
0.0 
3.1 
0.0 
0.0 
0.2 
5.6 
0.1 
3.6 
3.6 
0.0 
2.0 
-0.2 
8.8 
0.2 
3.4 
2.0 
3.2 
13.5 
11.8 
0.4 
1.3 
5.7 
2.4 
0.7 
2.6 
27.1 
1.0 
0.0 
0.6 
0.5 
0.0 
0.0 
11.0 
0.5 
4.5 
0.2 
1.7 
0.4 
0.5 
1.6 
0.2 
14.8 
3.7 
58.0 
1452.9 
1452.9 
2.4 
3639.3 
4.0 
63.4 
1997 
4.0 
0.0 
0.2 
0.0 
3.2 
0.0 
0.0 
0.5 
4.9 
0.1 
3.1 
5.6 
-2.5 
2.0 
-0.3 
8.8 
0.1 
3.2 
2.0 
3.4 
14.4 
12.0 
0.3 
2.1 
5.7 
2.4 
0.7 
2.6 
28.8 
1.0 
0.0 
0.5 
0.5 
0.0 
0.0 
18.5 
0.6 
4.5 
0.1 
1.7 
0.3 
0.6 
1.3 
0.5 
13.7 
3.7 
64.2 
1317.3 
1317.3 
2.4 
3882.1 
3.7 
55.7 
1998 
4.4 
0.0 
0.2 
0.0 
3.7 
0.0 
0.0 
0.5 
5.1 
0.1 
3.1 
na 
na 
2.1 
-0.2 
9.5 
0.1 
3.2 
2.1 
4.0 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
η a 
na 
na 
na 
na 
η a 
na 
na 
na 
na 
η a 
na 
3.7 
67.5 
1347.8 
1347.8 
2.6 
η a 
na 
53.9 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
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CIS: Major trends (1980-1998) 
• Total decline of GDP reached 43% between 1990 and 1996, reinforced by the 1998 financial crisis 
• Considering statistical series disruptions, final energy consumption fell by about 33% between 1990 and 1997 
• Decline of final energy consumption accelerated since 1995, especially in industry and tertiary-domestic sectors 
• Share of electricity was increasing but still remained lower than in OECD countries, especially in tertiary-domestic 
• Gross inland energy consumption, met about 50% by natural gas, declined by 36% over ten years 
■ Russia remained the second biggest energy producer in the world after the United States 
• Efforts to rationalise the coal industry were hampered by the payment arrears of consumers 
■ Crude oil production, concentrated in a small number of large fields, experienced an upturn since 1997 
• Large oil potential of Caspian Basin still limited by the development of pipeline infrastructure 
■ In 1998 CIS again became the world's largest gas producer, just ahead of the United States 
■ CIS represented about 22% of the world's fossil fuel reserves, mainly located in Russia 
• Gas power stations responsible for about 50% of total electricity generation 
■ Power sector in urgent need of financing to assure maintenance and required development 
• Refining industry demonstrated a large overcapacity compared to the internal demand 
■ Energy intensity increased by 17% since 1990 and the near future appears unfavourable... 
- ...buta large potential exists for improvement 
• C02 emissions have fallen by 39% since 1990 
■ Energy exports peaked in 1998 to generate hard currency earnings 
The Community of Independent States (CIS) includes the follo-
wing twelve republics: Armenia, Azerbaijan, Belarus, Georgia, 
Kazakhstan, Kyrgyzstan, Moldova, Russia,Tajikistan,Turkmenistan, 
Ukraine and Uzbekistan. In addition, as consolidated energy 
balances do not exist for Baltic countries before 1992, they are 
included in the total energy balances; if available, the contribution 
of these countries has been identified explicitly. As the contribu-
tion of these countries was limited to only 2% of the total gross 
Inland consumption of the former USSR, the effect of this aggre-
gation is limited. 
Energy and macroeconomic data available for all these republics 
remained of dubious quality. Comparing data from key sources 
(OECD, PlanEcon, BP and the US Department of Energy) reveals 
significant differences. Furthermore, consecutive updates of 
annual data were marked by substantial statistical adjustments. 
Consequently comments are made on significant trends rather 
than relying on absolute values to draw analytical conclusions. In 
addition, some statistical series suffer from major time disrup-
tions; and discrepancies still remain between the sum of all 
Republics and statistical data for the CIS as a whole, even for 
recent years. 
Total decline of GDP reached 43% between 1990 and 1996, reinfor-
ced by the 1998 financial crisis... 
The Russian Federation and other independent states, apart from 
the Baltics, have been in trouble since the beginning of their tran-
sition period. The implementation of reforms has been difficult 
politically and the short-term economic consequences painful. 
The GDP contracted by 43% between 1990 and 1996. After 
rebounding modestly by 1.5% in 1997,GDP resumed its decline in 
1998 amidst a profound financial crisis. The immediate cause of 
the Russian crisis was the growing loss of financial market confi-
dence in the country's fiscal and international payments situation, 
leading to a loss of international reserves and an inability to roll 
over treasury bills as they matured. The crisis was accentuated by 
the rapid decline In earnings from oil and gas exports due to 
lower prices on international markets, and from the impact of the 
Asian economic and financial crisis which undermined confiden-
ce among international investors in emerging markets generally. 
In August 1998, pressure on the ruble led the Government to 
abandon efforts to maintain its stability. The Government also 
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imposed a 90-day moratorium on foreign-debt repayments 
without consulting the banking sector. The ruble immediately 
lost almost half of its value. Inflation, which had fallen to 11% in 
1997,surged to more than 50% in September 1998 alone. The cri-
sis undermined the fragile confidence in banks that had been 
achieved, disrupting transactions between businesses and exacer-
bating the effects of the devaluation. Consequently PlanEcon 
radically revised its GDP forecast for Russia for 1999 from +4.2% to 
-5%, with no positive GDP growth expected before 2001. 
Russia, whose economy dominates the CIS, accounts for slightly 
more than 68% of total GDP. Politically and economically Russia 
dominates all the regions. Despitea wealth of natural resources, a 
well-educated population and a diverse industrial base, Russia 
continues to struggle to make the transition from the centrally 
planned economy of the Soviet era to a modern market economy. 
Ukraine, the second largest economy with just 13% of total GDP, 
accentuated the trends apparent in Russia. With the continuous 
decline of economic activities from 1990, GDP in 1998 had fallen 
58% on 1990 levels by 1998. On the other hand, other republics 
were more contrasted with maximum declines by 68% in Moldova 
and 67% in Georgia but only 21 % in Belarus and 9% in Uzbekistan. 
Moldova excepted, the economic situation has been improving in 
these republics since 1995. 
ENERGY OUTLOOK 
Considering statistical series disruptions, final energy consumption 
fell by about 33% between 1990 and 1997... 
Final energy demand peaked in 1989 at 892 Mtoe but, since then, 
has experienced an accelerated decline down to 571 Mtoe in 
1997, a fall of more than 36% over 8 years. But this observation 
needs to be placed in context. In fact, statistical series were 
somewhat disrupted in 1992. In particular the accounting of heat 
generation produced by local heating plants has improved since 
1992. As a result of this, heat consumption was accounted for at 
the final stage instead of by the fuels used to produce it; and, as a 
consequence, production losses were reported in the transforma-
tion sector. The volume of heat generation produced by local hea-
ting plants averaged 130 Mtoe in 1992. That corresponds to about 
25 Mtoe of losses reported in the transformation sector. Even allo-
wing for this statistical adjustment,final energy demand still expe-
rienced a decline of about 33% between 1990 and 1997. 
With all the modifications which occurred in 1992 it is difficult to 
evaluate precisely the evolution of consumption by fuel since 
1990. Over the period 1992-1997 for which consistent data were 
available, total final energy demand fell continuously. Those fuels 
Main items 
Since 1990 the progressive disintegration of the former 
Soviet Union has caused a severe, sustained, economic col-
lapse and continuing political uncertainty. Economic transi-
tion in the CIS has encountered major difficulties. Poor eco-
nomic data make precise measurement difficult, but the 
region's GDP, industrial production and living standards have 
all fallen steeply. In 1998 yet another Russian financial crisis 
undermined earlier efforts to stabilise the currency and 
control inflation. Debts accumulated further; and inward 
investment flows were heavily curtailed and even reversed. 
Creation of privately-owned banking, service and industrial 
enterprises was further disrupted, with mounting arrears 
(unpaid bills and salaries). Other regional economies suffered 
similar reversals to differing extents. The CIS has huge 
reserves of coal, oil and especially gas - making it a crucial 
player on EU and world energy markets. Despite recent 
reductions In oil and gas output, petroleum exports Increa-
sed given the collapse in internal market demand. Lower 
petroleum prices seriously affected export earnings and 
government revenues. Yet greater foreign investment in gas 
production has been secured; and several major pipeline pro-
jects are under construction. In future, gas exports will 
expand considerably, notably to the EU and eastern and sou-
thern Europe. The inefficient Russian and Ukrainian coal 
industries are being restructured. Much of the CIS suffers 
from severe environmental degradation and pollution. Older 
nuclear reactors cause acute safety concerns; and back-end 
nuclear issues - such as plant decommissioning and radioac-
tive waste disposal - demand urgent attention. The economic 
collapse, especially lower output from energy-intensive 
industries, has reduced regional C02 emissions by 39% since 
1990. Further structural reforms, and energy price increases 
to reflect costs, will lower CIS energy and carbon intensity in 
future. The region is thus expected to gain substantial credits 
from the carbon trading schemes now emerging in response 
to the Kyoto Protocol. 
delivered by a fixed infrastructure (gas, electricity and heat) decli-
ned less rapidly than fuels that require physical deliveries (solid 
fuels and oil). In total the demand fell by 206 Mtoe over these six 
years; mainly oil products (96 Mtoe or a 47% reduction), followed 
by distributed heat (90 Mtoe or 37%), solids (50 Mtoe or 48%), gas 
(42 Mtoe or 21%) and electricity (27 Mtoe or 26%). Even though 
these reductions are very impressive, the International Energy 
Agency estimated that a further large potential for reductions still 
exists. 
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Despite Russia's considerable progress in establishing cost-based 
and market-related prices in the energy sector, sizeable subsidies 
remained. Underpricing of energy results in major distortions in 
energy consumption and significant economic and environmen-
tal costs. One of the largest forms of energy subsidy in Russia is 
non-payment, which effectively means a zero price to the consu-
mer. In general, non-payment and payment arrears are most pre-
valent among industrial and commercial customers, where non-
payment of bills along the entire production and supply chain is 
common. The collection rate among households tends to be 
much higher. Barter, which is prevalent throughout the Russian 
economy, may also contain some price subsidies and is certainly a 
possible means of tax avoidance. Although some headway 
appears to have been made in the last year or so to recover pay-
ments, this remains a major problem especially for gas and elec-
tricity. The IEA estimates that removal of these subsidies could 
reduce electricity use by a quarter and gas use by more than a 
third! 
Final Energy Demand 
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Decline of final energy consumption accelerated since 1995, espe-
cially in industry and tertiary-domestic sectors... 
In 1990, the last year of the Soviet energy data system, industry 
represented about 44% of total final demand, the tertiary-domes-
tic sector 40% and transport 16%. Since then, considering the lack 
of coherent data, it can be estimated that the industry and trans-
port shares have been reduced by about 25% and 19% respecti-
vely whereas the residential share increased by about 32%. 
Between 1990 and 1997, final energy demand was reduced by 
33% with marked differences between sectors: industry declined 
by 50%, transport by 47% and tertiary-domestic by 13%. Over the 
last two years the fall was especially marked for industry (-20%) 
and tertiary-domestic (-18%), whilst transport consumption flatte-
ned (-4%). Demand In the residential sector, which increased by 
6% between 1990 and 1995,appeared to be unresponsive to price 
changes partly due to both the absence of metering and control 
equipment and non-payment of bills. The combined effects of ini-
tial reforms and the drastic reduction in incomes induced a rapid 
decline after 1995. It is particularly significant that tertiary-
domestic energy consumption per capita was at the same level in 
the CIS and in the European Union whilst the comfort and equip-
ment ownership levels were absolutely non-comparable between 
these two regions. In 1993, it was estimated that there were less 
than 18 million private cars in the CIS, or about 60 cars per 1000 
inhabitants. Political instability and economic contraction, along 
with bureaucratic delays, have reduced sales of personal motor 
vehicles in the region and made it more difficult for auto manu-
facturers to penetrate the market. In addition, data on kilometres 
driven per vehicle in this region suggest that the average distan-
ce travelled per vehicle has fallen dramatically in recent years. 
Share of electricity was increasing but still remained lower than in 
OECD countries, especially in tertiary-domestic... 
The electricity share in final consumption increased regularly from 
11.8% in 1985 to 12.1% in 1990 and 13.5% in 1997. If the electri-
city share in industrial energy consumption approached that of 
OECD countries, the situation was completely different in the ter-
tiary-domestic sector where it remained very low: 11.8% in 1997 
against 9.3% in 1990. Household appliances such as televisions 
and refrigerators are already in widespread use. Other devices 
such as video recorders and freezers are rarer, while appliances 
such as fully automated washing machines, clothes dryers and 
dish washers are virtually unknown. There is great scope for the 
introduction of these products with any improvement of living 
standards, but their use is also subject to space constraints in hou-
sehold accommodation. The low level of maximum power 
demand currently available in some apartments also strictly limits 
the use of larger electricity using appliances. About 85% of elec-
tricity connections require modernisation to accommodate larger 
electricity consuming items such as washing machines. Much of 
the housing stock is limited to a maximum demand of 1.3 kW per 
apartment. Overcoming this constraint will take considerable 
investment and time. 
Gross inland energy consumption, met about 50% by natural gas, 
declined by 36% over ten years... 
Gross inland energy consumption, after a peak of 1389 Mtoe in 
1988, fell to only 885 Mtoe in 1998 or a 36% fall over ten years. The 
decline was very rapid between 1991 and 1994, with a reduction 
by about 10% each year on average; but it has slowed down since 
then to about 3% per year on average. The reduction, however, 
was not the same for all primary fuels as already illustrated by the 
evolution of final consumption. Solids and oil demand decreased 
systematically since 1980, and very rapidly after the reforms of 
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1990 (-7.5% on average per year for solid fuels and -9.4% for oil). 
On the other hand, natural gas consumption steadily increased 
during the 1980s to become the largest source of energy since 
1985. Since 1990 gas consumption dropped on average by 2.5% 
per year, slower than gross inland energy consumption. 
Consequently, gas consumption accounted for more than half of 
Primary Energy Production 
Other 
Geothermal 
Hydro» Wind 
Nuclear 
Gas 
Oil 
Solids 
gross inland consumption in 1998. Other forms of energy 
consumption were met mainly by nuclear energy, with limited 
contributions from both hydro and renewable energy. Nuclear 
energy saw a significant increase between 1980 and 1988, stag-
nated until 1993, fell by 15.5% in 1994, recovered gradually to its 
1993 level in 1996 and declined again over the last two years. The 
contribution of hydro has been stable since 1985 at about 20 
Mtoe although there is a large potential for expansion. 
Russia remained the second biggest energy producer in the world 
after the United States... 
The CIS as a whole remains the second biggest energy producer 
in the world after the United Statesand just ahead of China, and is 
the world's leading producer and exporter of natural gas. CIS 
republics produce all types of primary fossil fuels, although they 
are not equally distributed. In 1998, Russia accounted for 80% of 
total energy production, but 56% of solid fuels production, 84% of 
oil production, 86% of gas production, 53% of nuclear electricity 
and 72% of hydro. Other major producers are Ukraine (solids, oil, 
natural gas and nuclear), Kazakhstan (solids, oil and gas), 
Uzbekistan (oil and gas) and Turkmenistan (gas). 
CIS(1):TOTAL ENERGY 
Mtoe  1980  1985  1990  1995 1996 1997 1998 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Total Production 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
Baltics (2) 
Total Net Import 
Total Gross Inland Consumption 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
Baltics (1) 
1357.9 
1.3 
26.2 
3.7 
1.7 
79.9 
2.3 
0.1 
979.1 
2.2 
65.2 
154.8 
32.8 
8.7 
-212.2 
1131.9 
5.7 
20.0 
18.3 
10.4 
77.0 
4.8 
23.1 
709.1 
4.0 
8.7 
198.9 
27.2 
24.8 
1513.0 
1.5 
24.7 
5.4 
1.9 
82.9 
2.2 
0.1 
1132.6 
2.0 
73.3 
143.5 
32.2 
10.8 
-219.2 
1272.3 
4.5 
20.8 
33.2 
7.5 
77.1 
4.7 
26.0 
755.3 
4.2 
69.6 
196.7 
41.2 
31.5 
1624.3 
0.1 
20.3 
4.3 
1.3 
86.0 
2.3 
0.1 
1253.0 
1.9 
74.2 
130.1 
38.4 
12.6 
-260.0 
1347.7 
7.6 
22.7 
40.5 
10.3 
96.1 
1.7 
26.2 
804.7 
3.3 
18.5 
237.5 
44.5 
34.1 
1201.9 
0.2 
14.7 
3.3 
0.6 
61.9 
1.4 
0.1 
947.2 
1.3 
33.5 
81.9 
47.1 
8.5 
-244.4 
963.6 
1.7 
13.5 
24.1 
1.5 
53.8 
2.7 
21.6 
603.4 
3.3 
14.8 
163.4 
42.0 
17.1 
1197.2 
0.7 
14.4 
3.1 
0.7 
62.1 
1.4 
0.1 
942.8 
1.3 
32.8 
79.8 
47.3 
10.6 
-276.4 
937.3 
1.8 
12.7 
24.6 
2.1 
43.9 
3.1 
21.8 
590.1 
3.5 
12.4 
159.8 
44.0 
17.3 
1167.4 
0.5 
14.0 
3.3 
0.7 
64.0 
1.4 
0.1 
922.6 
1.3 
18.7 
80.2 
48.8 
11.8 
-278.0 
899.9 
1.8 
12.7 
24.4 
2.3 
37.7 
2.8 
21.7 
571.7 
3.4 
12.4 
148.4 
45.0 
16.6 
1162.6 
0.5 
16.9 
3.3 
0.6 
62.5 
1.3 
0.1 
924.6 
1.2 
13.1 
77.0 
48.5 
13.0 
-283.4 
885.1 
1.9 
10.5 
24.2 
2.2 
38.1 
3.4 
21.5 
568.8 
3.3 
12.0 
139.5 
42.3 
17.2 
2.2% 
3.5% 
-1.2% 
7.9% 
1.8% 
0.8% 
-0.3% 
-7.1% 
3.0% 
-1.4% 
2.4% 
-1.5% 
-0.4% 
4.3% 
0.6% 
2.3% 
-4.4% 
0.8% 
12.7% 
-6.3% 
0.0% 
-0.3% 
2.4% 
1.3% 
0.6% 
51.6% 
-0.2% 
8.6% 
4.9% 
1.4% 
-38.3% 
-3.8% 
-4.6% 
-6.6% 
0.7% 
0.5% 
-5.7% 
2.0% 
-1.8% 
0.3% 
-1.9% 
3.6% 
3.3% 
3.5% 
1.1% 
10.9% 
1.7% 
4.0% 
6.5% 
4.5% 
-18.6% 
0.1% 
1.3% 
-4.8% 
-23.2% 
3.8% 
1.6% 
1.6% 
-5.0% 
32.9% 
-5.6% 
-4.9% 
-10.4% 
-5.3% 
-7.5% 
8.1% 
-4.6% 
-5.3% 
-12.7% 
-7.8% 
3.5% 
-2.8% 
1.0% 
-5.8% 
-21.4% 
-9.2% 
-8.0% 
-23.0% 
-12.2% 
10.5% 
-3.0% 
-5.0% 
1.3% 
-6.5% 
-6.4% 
-0.2% 
-10.7% 
-2.5% 
-27.6% 
-2.6% 
3.6% 
-0.3% 
3.1% 
-2.6% 
9.9% 
-2.1% 
-6.7% 
-43.0% 
0.5% 
3.3% 
11.3% 
0.6% 
-4.0% 
0.8% 
-0.7% 
-0.6% 
8.5% 
-14.2% 
-8.0% 
-0.9% 
-3.1% 
-3.9% 
0.1% 
-7.1% 
2.3% 
-3.8% 
-0.4% 
0.0% 
21.0% 
0.4% 
-8.0% 
-2.3% 
-4.8% 
8.7% 
0.2% 
-4.2% 
-30.0% 
-4.0% 
-0.8% 
9.7% 
1.9% 
-1.7% 
6.5% 
-16.9% 
-1.1% 
-4.0% 
1.1% 
21.9% 
-0.7% 
-0.5% 
-1.3% 
-3.2% 
-6.0% 
-5.9% 
3.6% 
(1 (Including Baltics only for statistical reasons 
(2) Including oil shale 
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Efforts to rationalise the coal industry were hampered by the pay-
ment arrears of consumers... 
For solid fuels the CIS (165 Mtoe in 1998) is now the third largest 
producer in the world after China (635 Mtoe) and the United 
States (572 Mtoe) even though Russia, the main contributor, was 
individually overtaken by India, Australia and South Africa. Solid 
fuel production dropped by 45% from 1990 to 1997, due largely to 
the closure of uneconomic mines in the face of declining regional 
demand and investment. The three main coal-producing coun-
tries - Russia (56% of total production in 1998), Ukraine (23%) and 
Kazakhstan (18%) - were facing similar problems but the decline 
was more accentuated in Ukraine. Strikes caused by mining com-
panies'failure to pay wages, itself the result of 80% non-payment 
by coal consumers, contributed to a 3.6% drop In output in 1997. 
Strikes also disrupted production in 1998 which declined again by 
5.1%. The coal industries in Russia and Ukraine continue to be 
state-run operations, although efforts are underway to privatise 
the industries in both countries. The restructuring of the coal 
industry is aimed at shutting all uneconomic mines, removing all 
subsidies and privatising viable mining operations. Worsening 
payment problems with coal consumers and alleged misappro-
priation and misspending of money allocated to the industry have 
undermined these efforts. 
Solid Fuels Production 
I Gross Inland 
Consumption 
CIS(1): SOLID FUELS 
Mtoe 
Total Production 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
Baltics (2) 
Total Net Import 
Total Gross Inland Consumption 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
Baltics (1) 
1980 
338.8 
0.0 
0.0 
0.0 
0.9 
56.9 
1.5 
0.0 
171.9 
0.5 
0.0 
96.2 
2.8 
8.0 
-11.1 
326.8 
0.0 
0.0 
0.0 
0.9 
54.0 
1.5 
0.0 
176.6 
0.5 
0.0 
81.7 
2.7 
9.0 
1985 
312.5 
0.0 
0.0 
2.4 
0.7 
55.0 
1.4 
0.0 
155.5 
0.2 
0.0 
88.8 
1.8 
6.8 
-8.8 
301.1 
0.2 
0.1 
3.5 
0.7 
52.5 
1.4 
2.2 
148.3 
0.2 
0.0 
82.8 
1.7 
7.7 
1990 
300.5 
0.0 
0.0 
1.3 
0.4 
54.2 
1.3 
0.0 
154.1 
0.1 
0.0 
81.1 
2.1 
5.8 
-11.7 
288.8 
0.2 
0.1 
2.7 
0.5 
52.0 
1.2 
1.8 
147.4 
0.1 
0.0 
72.0 
2.8 
8.0 
1995 
190.4 
0.0 
0.0 
0.6 
0.0 
35.8 
0.3 
0.0 
106.9 
0.0 
0.0 
43.1 
1.1 
2.7 
-9.2 
193.6 
0.0 
0.0 
1.3 
0.0 
30.8 
0.4 
0.6 
105.3 
0.0 
0.0 
50.7 
1.0 
3.5 
1996 
180.1 
0.0 
0.0 
0.6 
0.0 
33.1 
0.3 
0.0 
104.1 
0.0 
0.0 
38.2 
1.0 
3.0 
-5.9 
182.3 
0.0 
0.0 
1.2 
0.0 
24.3 
0.6 
0.5 
107.0 
0.0 
0.0 
43.9 
1.2 
3.6 
1997 
173.6 
0.0 
0.0 
0.5 
0.0 
31.3 
0.3 
0.0 
98.8 
0.0 
0.0 
38.7 
1.0 
2.9 
-19.7 
164.1 
0.0 
0.0 
1.0 
0.0 
21.2 
0.9 
0.1 
94.2 
0.0 
0.0 
42.2 
1.0 
3.5 
1998 
164.7 
0.0 
0.0 
0.5 
0.0 
29.9 
0.3 
0.0 
92.7 
0.0 
0.0 
37.3 
1.0 
3.0 
-18.6 
155.3 
0.0 
0.0 
0.8 
0.0 
21.5 
1.5 
0.2 
86.5 
0.0 
0.0 
40.7 
0.9 
3.2 
85/80 
-1.6% 
-
-
-
-5.3% 
-0.7% 
-1.3% 
-
-2.0% 
-19.7% 
-
-1.6% 
-8.9% 
-3.2% 
-4.5% 
-1.6% 
-
-
-
-5.2% 
-0.6% 
-1.2% 
-
-3.4% 
-19.6% 
-
0.3% 
-8.8% 
-3.0% 
90/85  96/90 
Annual %Cr 
-0.8% 
-
-
-11.3% 
-10.3% 
-0.3% 
-2.3% 
-
-0.2% 
-2.2% 
-
-1.8% 
3.6% 
-3.2% 
5.9% 
-0.8% 
1.3% 
1.2% 
-4.5% 
-7.2% 
-0.2% 
-2.5% 
-3.9% 
-0.1% 
-2.5% 
-
-2.8% 
10.8% 
0.6% 
-8.2% 
-
-
-13.4% 
-46.4% 
-7.9% 
-23.5% 
-
-6.3% 
-40.1% 
-
-11.8% 
-12.0% 
-10.3% 
-10.9% 
-7.4% 
-54.4% 
-42.3% 
-13.0% 
-36.4% 
-11.9% 
-11.6% 
-19.1% 
-5.2% 
-15.9% 
-
-7.9% 
-13.8% 
-12.5% 
97/96 
ange 
-3.6% 
-
-
-3.0% 
-80.0% 
-5.3% 
22.0% 
-
-5.0% 
-42.9% 
-
1.4% 
3.5% 
-3.8% 
235.4% 
-10.0% 
-0.2% 
-0.2% 
-17.6% 
-93.8% 
-12.8% 
62.0% 
-70.5% 
-12.0% 
-6.0% 
-100.0% 
-3.9% 
-17.9% 
-2.6% 
98/97 
-5.1% 
-
-
-0.3% 
-0.3% 
-4.3% 
-15.8% 
-
-6.2% 
-0.3% 
-
-3.7% 
-3.7% 
3.9% 
-5.6% 
-5.4% 
-0.4% 
-0.4% 
-22.8% 
-20.3% 
1.3% 
59.2% 
11.8% 
-8.1% 
-46.3% 
-
-3.5% 
-3.5% 
-7.1% 
(1 ) Including Baltics only for statistical reasons 
(2) Including oil shale 
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Crude oil production, concentrated in a small number of large fields, 
experienced an upturn since 1997... 
Crude oil production has decreased since 1980 (606 Mtoe) to 
reach only 352 Mtoe in 1996, with an accelerating trend (more 
than -10% per year) between 1990 and 1994. Production as a 
whole increased by 2.2% in 1997 and 0.6% in 1998 after the stabi-
lisation registered in 1996. Russia represented more than 84% of 
the total production, remaining the third largest world producer 
after Saudi Arabia and the United States. Russian production is 
concentrated in a small number of large fields located mainly in 
West Siberia which accounted for two thirds of total output. A 
drop in output from the super-giant Samotlor field in West Siberia 
was responsible for one third of the total decline in Russian oil 
production since 1988. This dramatic production decline is a 
result of several factors, including: natural reservoir depletion due 
to overproduction and poor field management; insufficient 
investment due to an unpredictable fiscal system as well as 
unclear and sometimes conflicting laws and regulations that 
deterred foreign investors, stalled implementation of tax reforms; 
and poor technical management. Activity by foreign companies is 
Gross Inland 
Consumption 
currently restricted to a number of joint ventures which, however, 
will have some impact on total oil production. Negotiations are 
also under way for larger projects that will support the expected 
rebound of oil production in the near future. 
Mtoe  1980 1985 1990 1995 1996 1997 1998 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Total Production 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
Baltics 
606.2 
0.0 
14.8 
2.6 
0.0 
18.8 
0.2 
0.0 
552.3 
0.4 
8.1 
7.6 
1.3 
0.0 
598.2 
0.0 
13.2 
2.0 
0.6 
23.0 
0.2 
0.0 
546.6 
0.4 
6.1 
4.1 
2.0 
0.0 
573.5 
0.0 
12.3 
2.1 
0.2 
25.3 
0.2 
0.0 
519.6 
0.2 
5.6 
5.3 
2.8 
0.0 
354.7 
0.0 
9.2 
1.9 
0.0 
20.5 
0.1 
0.0 
306.4 
0.0 
4.4 
4.1 
7.5 
0.4 
351.9 
0.0 
9.1 
1.9 
0.1 
23.1 
0.1 
0.0 
300.7 
0.0 
4.3 
4.5 
7.5 
0.5 
359.6 
0.0 
9.1 
1.8 
0.1 
25.5 
0.1 
0.0 
305.2 
0.0 
4.7 
4.6 
7.8 
0.6 
361.7 
0.0 
12.0 
1.8 
0.1 
26.1 
0.1 
0.0 
303.0 
0.0 
5.8 
4.5 
7.7 
0.5 
-0.3% 
-
-2.2% 
-4.6% 
-
4.1% 
-2.8% 
-
-0.2% 
-0.2% 
-5.5% 
-11.6% 
8.2% 
-
-0.8% 
-
-1.5% 
0.2% 
-18.4% 
1.9% 
-3.4% 
-
-1.0% 
-12.4% 
-1.5% 
5.2% 
7.2% 
-
-7.8% 
-
-4.8% 
-1.6% 
-7.2% 
-1.5% 
-7.5% 
-
-8.7% 
-31.4% 
-4.2% 
-2.7% 
17.8% 
-
2.2% 
-
-0.9% 
-2.0% 
4.7% 
10.8% 
-15.8% 
-
1.5% 
23.8% 
8.5% 
1.9% 
3.7% 
14.9% 
0.6% 
-
32.9% 
0.0% 
-33.4% 
2.1% 
0.0% 
-
-0.7% 
0.0% 
23.5% 
-1.8% 
-1.8% 
-12.9% 
Total Net Import  -156.93 -153.10 -158.37 -139.44 -167.66 -175.28 -181.  -0.5%  0.7%  1.'  4.5% 
Total Gross Inland Consumption 437.5 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
Baltics (1) 
437.5 
2.2 
7.6 
14.7 
5.4 
16.1 
2.2 
6.2 
310.4 
1.9 
1.3 
52.1 
7.0 
10.4 
430.7 
3.1 
8.5 
29.0 
5.9 
18.9 
2.9 
6.2 
259.5 
2.6 
2.1 
66.4 
10.3 
15.3 
408.3 
3.6 
7.8 
25.7 
4.3 
36.0 
0.0 
4.5 
242.1 
0.2 
6.4 
55.7 
7.4 
14.6 
221.6 
0.3 
7.0 
10.7 
0.2 
11.5 
0.6 
1.0 
146.8 
1.2 
3.5 
25.2 
6.9 
6.6 
198.1 
0.2 
6.9 
10.5 
0.9 
10.5 
0.7 
1.0 
129.9 
1.2 
3.3 
20.2 
6.6 
6.4 
191.2 
0.2 
6.9 
9.0 
1.0 
9.1 
0.5 
0.9 
127.2 
1.2 
3.7 
18.4 
6.9 
6.2 
185.5 
0.2 
6.7 
8.7 
1.0 
9.5 
0.5 
0.9 
121.7 
1.3 
3.6 
18.0 
6.8 
6.7 
-0.3% 
7.1% 
2.3% 
14.6% 
1.8% 
3.3% 
5.7% 
0.0% 
-3.5% 
6.5% 
10.1% 
5.0% 
8.0% 
8.0% 
-1.1% 
2.8% 
-1.6% 
-2.4% 
-6.0% 
13.7% 
-100.0% 
-6.2% 
-1.4% 
-41.1% 
25.1% 
-3.5% 
-6.5% 
-1.0% 
-11.4% 
-40.7% 
-2.0% 
-13.9% 
-23.3% 
-18.6% 
-22.6% 
-9.9% 
37.2% 
-10.5% 
-15.6% 
-1.8% 
-12.8% 
-3.5% 
0.0% 
0.2% 
-14.2% 
7.9% 
-13.0% 
-27.6% 
-7.2% 
-2.1% 
0.0% 
10.3% 
-8.9% 
5.3% 
-2.7% 
-3.0% 
32.9% 
-3.4% 
-3.4% 
-0.3% 
4.4% 
9.7% 
-0.3% 
-4.3% 
3.4% 
-1.8% 
-2.2% 
-2.2% 
6.7% 
(1) Including Baltics oily for statistical reasons 
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Large oil potential of the Caspian Basin still limited by the develop-
ment of the pipeline infrastructure... 
The Caspian Basin is an area of potentially vast resources. Only the 
United States and Saudi Arabia are thought to have more ultima-
tely recoverable conventional oil resources. Three of the indepen-
dent states, Azerbaijan, Kazakhstan and Turkmenistan, have the 
greatest oil production potential in the Caspian Sea region. Key 
issues in the Caspian Basin include: legal issues concerning owner-
ship and development rights in the Caspian Sea; regional instabi-
lity; and development of transnational export routes to take oil 
and gas from the landlocked Caspian Sea region to world markets. 
The development of adequate infrastructures is the key to 
enabling the Caspian region to join the ranks of major suppliers in 
world oil trade. Currently,Caspian oil, in relatively small quantities, 
is able to flow through pipelines into Russia. By the end of the 
decade, several pipeline routes to the Black Sea are expected to 
become available. Significantly larger volumes are expected to 
flow via pipeline through Turkey to the Mediterranean Sea and 
across Iran to the Persian Gulf. Even China has indicated an inter-
est in obtaining its oil supplies via such pipelines. 
In 1998 CIS again became the world's largest gas producer, just 
ahead of the United States... 
The CIS, and in particular Russia, has one of the most gas-intensi-
ve economies in the world and is the world's largest gas exporter. 
Production has nonetheless been declining gradually in recent 
years, from a peak of 671 Mtoein1991 to 547 Mtoe in 1998, becau-
se of falling regional demand and gas field depletion. Overall gas 
consumption in the CIS increased again by 1% in 1998 led by 
Russia, the largest gas producer (86% of total CIS production). 
Three fields - Urengoy, Yamburg and Orenburg - account for 
roughly 80% of total production. Attention is now focused on 
new fields in the Yamal Peninsula and the Far East Sakha region. 
Since 1994, Uzbekistan has become the second producer, far 
ahead of production in Turkmenistan and Ukraine. 
Gazprom, the Russian state gas company, controls more than 95% 
of Russia's natural gas production; owns and operates 140,000 km 
of gas pipeline grids; markets all of the gas on domestic and 
export markets; participates in joint ventures for marketing in 
several European countries; and controls one-fifth of the world's 
CIS: NATURAL GAS 
Mtoe  1980  1985  1990  1995  1996  1997 1998 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Total Production 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
Baltics (1) 
Total Net Import 
Total Gross Inland Consumption 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
Baltics (1) 
359,6 
0,0 
11,3 
0,3 
0,2 
3,5 
0,1 
0,0 
212,8 
0,2 
57,1 
45,9 
28,2 
0,0 
-42,6 
315,9 
2,4 
11,3 
3,7 
3,6 
6,4 
0,9 
0,8 
196,0 
0,9 
7,2 
61,7 
16,5 
4,5 
520,1 
0,0 
11,3 
0,2 
0,1 
4,4 
0,1 
0,0 
372,8 
0,2 
67,1 
35,5 
27,9 
0,4 
-54,8 
460,9 
0,0 
11,4 
0,2 
0,1 
4,4 
0,1 
0,0 
307,8 
0,2 
67,4 
34,7 
28,0 
6,6 
656,3 
0,0 
8,0 
0,2 
0,0 
5,7 
0,1 
0,0 
517,2 
0,1 
68,5 
22,5 
32,9 
1,0 
-86,9 
559,4 
3,6 
14,2 
11,0 
4,4 
5,7 
0,1 
3,3 
370,6 
1,4 
12,2 
91,8 
33,0 
8,1 
569,0 
0,0 
5,4 
0,2 
0,0 
4,8 
0,0 
0,0 
475,2 
0,0 
29,0 
15,2 
38,1 
1,0 
-94,9 
460,8 
1,1 
5,8 
11,5 
0,7 
10,1 
0,7 
2,6 
311,5 
0,7 
11,2 
68,5 
32,7 
3,6 
573,0 
0,0 
5,1 
0,2 
0,0 
5,3 
0,0 
0,0 
478,7 
0,0 
28,4 
15,4 
38,2 
1,6 
-100,1 
465,4 
0,9 
5,1 
12,1 
0,6 
7,8 
0,9 
2,9 
312,9 
0,9 
9,1 
74,5 
33,9 
3,7 
541,7 
0,0 
4,8 
0,2 
0,0 
6,5 
0,0 
0,0 
459,0 
0,0 
14,0 
15,1 
39,5 
2,4 
-94,5 
453,7 
1,1 
4,8 
13,8 
0,8 
6,2 
0,5 
3,1 
309,7 
0,9 
8,8 
66,3 
34,0 
3,7 
546,9 
0,0 
4,8 
0,2 
0,0 
5,9 
0,0 
0,0 
471,6 
0,0 
7,2 
15,0 
39,3 
2,8 
-91,2 
455,8 
1,2 
2,9 
14,1 
0,7 
5,9 
0,5 
3,0 
322,3 
0,9 
8,4 
61,0 
31,3 
3,6 
7,7% 
-
0,1% 
-4,7% 
-22,2% 
4,7% 
-1,5% 
-
11,9% 
4,1% 
3,3% 
-5,0% 
-0,2% 
-
5,2% 
7,8% 
-100,0% 
0,2% 
-44,2% 
-51,2% 
-7,2% 
-35,6% 
-100,0% 
9,4% 
-26,0% 
56,4% 
-10,9% 
11,2% 
8,0% 
4,8% 
-
-6,8% 
0,3% 
-6,4% 
5,4% 
-3,5% 
-
6,8% 
-18,0% 
0,4% 
-8,7% 
3,3% 
20,2% 
9,7% 
4,0% 
-
4,6% 
122,9% 
113,2% 
5,5% 
-4,8% 
-
3,8% 
47,3% 
-28,9% 
21,5% 
3,3% 
4,1% 
-2,2% 
-
-7,2% 
-2,4% 
-39,5% 
-1,4% 
-19,0% 
-
-1,3% 
-12,8% 
-13,6% 
-6,1% 
2,5% 
8,3% 
2,4% 
-3,0% 
-20,7% 
-15,7% 
1,6% 
-27,6% 
5,3% 
49,8% 
-1,8% 
-2,8% 
-6,3% 
-4,9% 
-3,4% 
0,5% 
-12,3% 
-5,5% 
-
-5,6% 
-1,6% 
-0,2% 
24,1% 
54,3% 
-
-4,1% 
-15,2% 
-50,9% 
-1,7% 
3,5% 
50,8% 
-5,5% 
-2,5% 
24,6% 
-5,8% 
13,8% 
21,2% 
-20,9% 
-42,0% 
6,8% 
-1,0% 
-9,3% 
-3,4% 
-11,0% 
0,3% 
0,2% 
1,0% 
-
-0,7% 
-0,7% 
-0,7% 
-9,7% 
-0,7% 
-
2,8% 
-0,7% 
-48,1% 
-0,7% 
-0,7% 
14,3% 
-3,6% 
0,5% 
6,5% 
-39,0% 
2,3% 
-14,9% 
-4,3% 
0,0% 
-3,5% 
4,1% 
0,0% 
-4,3% 
-8,0% 
-8,0% 
-2,9% 
(1) Including Baltics only for statistical reasons 
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natural gas reserves. Gazprom's 1997 revenues of US$23 billion 
made it Russia's largest earner of hard currency, while its tax pay-
ments accounted for 25% of total federal government tax reve-
nues. Gazprom has been unable to make all of its tax payments 
because only 15% of its domestic customers pay promptly and in 
cash, and Gazprom has been prevented by the government from 
shutting off supplies for non-payment to power generation and 
other industries. In order to meet World Bank conditions for addi-
tional funding it was decided in June 1998 to break up Gazprom 
into separate production, transmission and distribution units; to 
allow greater access by independent producers to the pipeline 
system at the same transportation rates as Gazprom's own mar-
keting units; and to revise pipeline tariffs. 
Gazprom's pipeline network is in need of extensive maintenance, 
as over 16,500 km require repair and re-insulation, with 21,500 km 
being operated at reduced pressure because of extensive corro-
sion. Other near-term needs include finding new fields in more 
accessible regions in order to reduce transportation costs. 
Gazprom's 3-year plan through 2000 focuses on proving reserves 
currently assessed as prospective or possible. 
CIS represented about 22% of the world's fossil fuel reserves, mainly 
located in Russia... 
The CIS's oil reserves at end 1997 amounted to about 6.3% of the 
world's oil reserves, the bulk of which were concentrated in Russia 
(4.6%). The situation is somewhat more favourable for natural gas 
with the CIS accounting for 38.8% of world reserves, mainly 
concentrated in Russia (32.9%). In addition, as described above, a 
very large potential of new oil and gas reserves exists in the 
Caspian Basin. CIS coal reserves totalled 21.8% of world reserves. 
Consequently the CIS represented 22% of the world's fossil fuel 
reserves, mainly located in Russia. 
Gas power stations responsible for about 50% of total electricity 
generation... 
Electricity generation peaked in 1990, and has declined conti-
nuously since then to be in 1997 5% lower than the 1996 level, 
reflecting the weak economy. Although it has experienced a 
continuous decrease since 1990 (-35%), thermal generation domi-
nated electricity production, with about two-thirds of total gene-
ration in 1997 (three-quarters in 1990). Hydropower output has 
remained stable since 1985 representing only 18% of electricity 
production in 1997, but with very large potential in future. 
Nuclear production, which tripled its contribution from 1980 to 
1990, has declined slowly since then with the progressive decom-
missioning of obsolete and unsafe nuclear power plants, compen-
sated by the commissioning of new units (Ukraine) or reopening 
of mothballed units (Armenia). The fuel mix varied by region 
depending on primary resources and import facilities. The use of 
solid fuels in thermal power stations remained rather stable over 
the 1980s but has declined significantly since then (-48%); its 
share in thermal power stations dropping progressively from 40% 
in 1980 to 32% in 1990 and only 27% in 1997. Gas became the 
most important fuel for power generation in 1983 (35% of the 
total) and since then has continued to increase its share (66% of 
the total in 1997). Gas is projected to remain the dominant fuel for 
electricity generation mainly due to the more favourable econo-
mics of gas-fired generation. The consumption of oil for electrici-
ty production decreased by about 85% between 1980 and 1997 as 
a result of this substitution by gas. Its contribution has now beco-
me marginal. 
Net Electricity Production by Source 
Gas 
Oil 
Solids 
Hydro, Wind, 
geothermal 
1985 1990  1996 1997 
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Power sector in urgent need for financing to assure maintenance and 
required development... 
Total generation capacity was 328 GWe in 1997, down from 344 
GWe in 1990. Without significant investment and equipment 
upgrades, as well as rationalisation of inefficient and obsolete 
capacity, regional power shortages will become more widespread. 
In Russia while 6 GWe of new plant capacity were being built 
annually from 1980 to 1985, only 1 GWe per year was built during 
the past five years. Within five years, half of the non-nuclear power 
stations will have exceeded their designed service lives. 
Installation of new power lines has also dropped markedly. 
Russian officials estimate that the country will need US$3-5 billion 
in new capital annually from 1998 to 2000, and US$6-11 billion 
annually from 2001 to 2005 to carry out capacity expansion plans. 
Financing of this investment will be difficult to secure Internally, 
especially in the light of continuing payment collection problems 
by the power companies. Regarding nuclear units, safety is a 
continuing concern, particularly with respect to the 16 old reac-
tors of the design used at Chernobyl. Reactor maintenance and 
repairs have been delayed in recent years due to lack of funds. 
Reduced electricity demand and the recent economic crisis have 
disrupted plans to build new nuclear plants. 
Russia's electricity sector is controlled by the 52.7%-state-owned 
Unified Electric Systems (UES). The UES controls the country's dis-
tribution system, and oversees the 72 regional electricity compa-
nies, known as energos. Russia's power sector has been targeted 
for restructuring, but the introduction of reforms has been slow. In 
the summer of 1997, President Yeltsin issued a decree, aimed 
against electricity sales monopolies, giving users the ability to buy 
power directly from power generators. Since then, however, 
Yeltsin's decree has largely been ignored by the regional power 
companies, which continued to block efforts by individual power 
plants to sell cheaply to users. The power industry has also resis-
ted the closure of inefficient power plants and reductions in the 
work force. Amongst the priorities identified for UES by mid-1998 
are the abolition of payment arrears by customers, the introduc-
tion of competition in production and wholesale electricity mar-
kets, and the pursuit of more rational pricing policies. The 
Government plans to introduce competition amongst producers 
through a new system of payments for electricity from the natio-
nal grid. 
Refining industry demonstrated a large overcapacity compared to 
the internal demand... 
In 1996, refinery capacity (10 million barrels day) represented 
12.5% of the world capacity (16% in 1985). Since 1990, the capa-
city has declined by 2.5% per year and by 4% in 1998. Most of the 
refineries were constructed in the 1940s and 1950s and are relati-
vely unsophisticated, oriented towards heavier products, and ope-
rating well below capacity. Catalytic cracking accounted for only 
4% of primary distillation capacity. Heavy fuel oil now accounts 
for about half of refinery output. In addition, low investment 
levels have resulted in poor maintenance and working conditions, 
leading to inefficient and unsafe plant operation. The utilisation 
rate of refi neries decreased sharply from 79% in 1985 to only 45% 
in 1998. This resulted directly from the reduction of internal 
demand and a refining mix poorly adapted to the products main-
ly required on the international market. In 1990, the internal 
demand could guarantee a utilisation factor of 66% before pro-
duction assigned for export. Almost all of these exports consisted 
of diesel fuel and fuel oil. In 1997 only 37% of the existing refining 
capacity was required to satisfy the internal demand. 
Nevertheless, several refineries have undergone modernisation 
programmes. However, financial constraints still prevent most 
refineries from undertaking major modernisation work to boost 
efficiency and the production of high-added value products. The 
most important recent trend for the petroleum industry in Russia 
has been vertical integration into companies which combine 
crude production, refining, distribution and retailing within one 
integrated structure. 
COMPETITIVENESS 
Energy intensity increased by 18% since 1990 and the near future 
appears unfavourable... 
From 1980 to 1990, considering all the uncertainties about GDP 
calculation, the energy intensity decreased very slowly by about 
0.2% per year on average. Before its economic collapse, the for-
mer Soviet Union had the highest energy intensity in the world. 
This must be qualified given that the regional GDP is probably 
underestimated, as it is obvious that the activities of the service 
sector are only partially reported in statistical data. Artificially low 
energy prices have encouraged inefficient use of energy in all sec-
tors: industry, power generation, district heating, the tertiary-
domestic sector and to a lesser extent transport. The energy 
intensity increased sharply by 3.6% per year between 1990 and 
1996, experienced an improvement of 5.3% in 1997 as GDP 
demonstrated some limited gain that year, but increased again 
1998 as a result of the mid-year economic and financial crisis. This 
crisis, with its expected negative impact on GDP for two-three 
years, may well cause a further deterioration in this indicator. 
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Annual Average Rates of Improvement in Energy Intensity 
I  j 
environmental improvements in the energy sector are increasin-
gly evident. Barriers to investment include continued subsidies to 
gas, electricity and heating prices; the non-enforceability of 
contracts;an unstable investment environment;and the non-pay-
ment of energy bills estimated at US$85 billion in 1997. 
The gross inland consumption per capita, which reached 4.8 
toe/capita in 1988, fell to only 3.04 toe/capita in 1998, below the 
European level. Large discrepancies exist between republics -
with higher consumption per capita in Russia (4.0 toe/capita in 
1998), intermediate values in Ukraine and Belarus (2.5-2.8 
toe/capita) and much lower levels, largely below 1 toe/capita in 
some cases, in the Central Asian Republics. 
...Buta large potential exists for improvement 
Russian energy efficiency is poor compared to other countries. 
Consumption for space heating and domestic hot water, for 
example, is about 50% higher in Russia than in OECD countries; 
while manufacturing energy use per tonne of output is up to 
twice the level in western European countries. At the micro-eco-
nomic level,energy efficiency suffered from the small size of many 
energy efficiency projects which renders the fixed costs of arran-
ging loans prohibitive;from a lack of skilled experts to identify and 
develop projects in all sectors; from the antiquated structure of 
buildings and district heating systems; and from the lack of res-
ponsibility on the part of homeowners and housing associations. 
Economic restructuring, combined with the economic downturn, 
has exacerbated the problem and led to even lower energy effi-
ciency than in the Soviet era. The 1994 Energy Strategy outlined 
the Government's main policy objectives for enhancing energy 
efficiency in the energy sector, including the introduction of ener-
gy-efficient technologies in production processes and power 
generation; improvements in oil refining; increased use of natural 
gas and greater use of hydropower; and use of newer technolo-
gies. The Strategy estimated potential savings at 40% to 50% of 
primary energy consumption; 33% of these savings would occur 
in the energy sector, 33% in Industry, 16% in the residential sector 
and 10% in the transport sector. It would conserve 240 to 280 
Mtoe per year through market mechanisms, government regula-
tions, reduced energy subsidies and appropriate energy prices 
and tariffs. The consequent improvement of energy intensity 
would be very substantial. But limitations on Russia's ability to 
replace obsolete resource-intensive industries and to finance 
ENVIRONMENT 
CO2 emissions have fallen by 39% since 1990... 
C02 emissions in the CIS increased from 3190 Mt in 1980 to 3507 
Mt in 1990 but then declined to 2134 Mt in 1998 (-39% since 1990) 
in line with the evolution of gross inland consumption. In addi-
tion, the CIS as a whole benefited substantially from the increa-
sing contribution of natural gas in reducing C02 emissions. The 
expected decline of GDP in the near future will certainly amplify 
this reduction. But, after 2000, the evolution of C02 emissions will 
be influenced by two opposing trends: increasing demand for 
energy associated with the expected economic rebound particu-
larly concentrated on coal and oil; and the will of the Government 
to implement measures to improve energy efficiency. Although 
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C02 emissions per capita have closely followed the trend in total 
emissions since 1980, C02 intensity per unit of GDP has increased 
substantially between 1990 and 1995 due to the increasing ener-
gy intensity of the economy. The first signs of improvement 
appeared in 1996 (-0.5%) and 1997 (-6.0%). 
The power sector was by far the largest source of C02 emissions. 
Attera peak level of 1409 Mt reached in 1991, emissions declined 
until 1997 by 44 % and represented about 36% of total emissions 
(35% in 1980). As this sector was still particularly inefficient (with 
average electrical efficiency of about 25%), any improvement in 
the power sector will have a significant impact on total C02 emis-
sions. All sectors have contributed to the C02 emissions reduc-
tion recorded since 1990 but to a varying extent: industry decli-
ned by 66%, energy branch emissions by 51%, transport by 49%, 
the power sector by 44% and the tertiary-domestic sector by only 
33%. 
component since then), being a source of hard currency, mainly 
from Western Europe. Exports of energy represented about 24% 
of energy production in 1998 against 16% in 1990 due to the 
reduction of internal energy demand. Total export volumes 
increased from 212 Mtoe in 1980 to 260 Mtoe in 1990. They drop-
ped by 22% between 1990 and 1992, but recovered since then to 
overtake in 1998 the 1990 level by 9%. The largest exported ener-
gy remained crude oil, exports of which dropped by 50% between 
1990 and 1992; but they recovered their historical 1980s value of 
about 115 Mtoe in 1997. On the other hand, exports of oil pro-
ducts rose continuously as the share of refinery capacity required 
to satisfy internal demand declined. During the financial and eco-
nomic crisis which began in 1998, oil consumption declined while 
production and exports increased in part to generate hard cur-
rency earnings. The main markets for oil exports are Western 
Europe (93 Mtoe in 1998) and Central Europe (36 Mtoe in 1998) 
respectively. 
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The CIS, together with Eastern European countries, has become 
central to the debate on climate change policy. Based on the 
emissions targets outlined in the Kyoto Protocol, these countries 
may be able to generate emissions "credits" by virtue of the 
declines in their emissions levels during the 1990s. Such credits 
could potentially be used to offset reductions required in other 
Annex I countries. At present, however, rules for the creation and 
exchange of credits have yet to be established. 
GLOBAL MARKETS 
Energy exports peaked in 1998 to generate hard currency earnings... 
Exports of energy have always been very important for the eco-
nomy of the former USSR until 1990 (and for Russia as a major CIS 
Exports of natural gas also reached a peak In 1990 (87 Mtoe) and 
then decreased by about 5% per year between 1990 and 1992. 
The decline stopped in 1993, and exports then increased to reach 
a new absolute peak of about 100 Mtoe in 1996. 1997, as with 
1998, experienced a slight decrease of about 5 Mtoe reflecting the 
reduced demand in Western Europe stemming from warmer cli-
matic conditions. The major exporter remains Russia, which cur-
rently exports about 35% of its natural gas production. Of this 
amount, about 58% is destined for European Union markets and 
the remainderfor Eastern countries and Turkey. Major export mar-
kets were Germany (27% of total exports) and Italy (14%). Western 
Europe relies on Russian gas to meet about a quarter of its total 
needs. Trade among the CIS Republics has been in decline becau-
se of non-payment for supplies and the subsequent amassing of 
enormous debts for natural gas, causing reluctance on the part of 
shippers to provide more gas until these outstanding payments 
are settled. 
Gas infrastructure expansion within Eastern countries and CIS 
Republics is underway to meet projected demand growth. Russia 
in particular is planning significant infrastructure expansion in 
order to serve expanding European markets. The most significant 
developments are of the Yamal gas fields in northern Siberia and 
the construction of the Yamal-Europe pipeline through Belarus 
and Poland to move gas to market. Although still awaiting final 
approval, the Blue Stream pipeline, which would traverse the Black 
Sea and transport Russian gas to Turkey and Southeast Europe, is 
expected to become operational in 2001. This project is in com-
petition with another proposal, the trans-Caspian project, which 
would supply Turkey and western markets with gas from 
Turkmenistan and Azerbaijan. 
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Mtoe 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (2) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat(3) 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
1980 
1357.8 
338.7 
606.2 
359.6 
19.0 
15.9 
0.0 
18.4 
-212.2 
-11.1 
-156.9 
-116.1 
-40.9 
-42.6 
-1.6 
1131.9 
326.8 
437.5 
315.9 
51.7 
1294.0 
73.0 
184.7 
1036.3 
266.8 
14.0 
52.5 
200.2 
55.4 
342.6 
138.4 
107.2 
97.0 
0.0 
0.0 
26.0 
62.2 
773.6 
173.1 
265.7 
162.6 
82.9 
71.0 
18.4 
3189.8 
265.97 
90.0 
1846.2 
4.26 
4865 
12.0 
-18.7 
1985 
1512.9 
312.5 
598.2 
520.1 
43.5 
18.4 
0.0 
20.2 
-219.2 
-8.8 
-153.1 
-105.1 
-48.0 
-54.8 
-2.5 
1272.4 
301.1 
430.7 
460.9 
79.7 
1544.0 
167.0 
214.4 
1162.6 
319.3 
28.1 
61.3 
229.9 
55.2 
397.9 
129.6 
104.6 
163.7 
0.0 
0.0 
25.1 
65.5 
829.4 
139.0 
266.9 
203.9 
97.5 
101.9 
20.2 
3344.1 
278.11 
100.0 
1867.4 
4.58 
5552 
12.0 
-17.2 
1990 
1624.6 
300.5 
573.5 
656.3 
55.1 
20.0 
0.0 
19.1 
-260.0 
-11.7 
-158.4 
-108.5 
-49.8 
-86.9 
-3.0 
1347.8 
288.8 
408.3 
559.4 
91.3 
1 727.0 
211.5 
233.0 
1282.5 
343.7 
37.9 
65.0 
240.8 
57.4 
439.3 
142.7 
67.8 
228.8 
0.0 
0.0 
25.1 
75.3 
883.8 
133.1 
265.5 
248.0 
107.3 
110.8 
19.1 
3507.3 
288.99 
109.5 
1807.2 
4.66 
5976 
12.1 
-19.2 
1996 
1197.2 
180.1 
351.9 
573.0 
53.8 
18.5 
0.0 
19.8 
-276.4 
-7.8 
-167.7 
-112.0 
-55.6 
-100.1 
-0.9 
937.2 
182.3 
198.2 
465.4 
91.4 
1258.2 
204.9 
215.6 
837.8 
333.6 
37.4 
63.9 
232.3 
43.1 
284.0 
82.6 
17.1 
181.9 
0.0 
2.4 
25.4 
31.9 
601.1 
59.6 
112.9 
164.9 
78.2 
168.1 
17.4 
2283.1 
291.95 
61.6 
2234.0 
3.21 
4310 
7.8 
-29.5 
1997 
1167.5 
173.6 
359.6 
541.7 
53.1 
18.6 
0.0 
20.8 
-278.0 
-7.5 
-175.3 
-115.7 
-59.6 
-94.5 
-0.7 
900.9 
164.1 
191.1 
453.7 
91.9 
1227.9 
202.1 
216.8 
809.1 
328.2 
37.4 
63.8 
227.0 
42.7 
273.5 
74.5 
15.5 
181.0 
0.0 
2.4 
25.4 
31.6 
571.4 
54.6 
109.1 
159.5 
76.2 
153.6 
18.4 
2178.7 
291.53 
62.5 
2115.6 
3.09 
4212 
7.5 
-30.9 
1998(4) 
1162.8 
164.7 
361.7 
547.0 
49.8 
18.4 
0.0 
21.1 
-283.4 
-9.4 
-181.9 
na 
na 
-91.2 
-0.9 
885.1 
155.3 
185.5 
455.8 
88.5 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
2133.7 
291.13 
60.7 
2139.3 
3.04 
na 
7.3 
-32.0 
85/80 
2.2% 
-1.6% 
-0.3% 
7.7% 
18.0% 
3.0% 
-
1.9% 
0.6% 
-4.5% 
-0.5% 
-2.0% 
3.3% 
5.2% 
8.6% 
2.4% 
-1.6% 
-0.3% 
7.8% 
9.1% 
3.6% 
18.0% 
3.0% 
2.3% 
3.7% 
15.0% 
3.1% 
2.8% 
-0.1% 
3.0% 
-1.3% 
-0.5% 
11.0% 
-
-
-0.7% 
1.1% 
1.4% 
-4.3% 
0.1% 
4.6% 
3.3% 
7.5% 
1.9% 
0.9% 
0.9% 
2.1% 
0.2% 
1.5% 
2.7% 
0.1% 
-1.7% 
90/85  96/90 
Annual % Ch 
1.4% 
-0.8% 
-0.8% 
4.8% 
4.8% 
1.7% 
-
-1.1% 
3.5% 
5.9% 
0.7% 
0.6% 
0.8% 
9.7% 
3.9% 
1.2% 
-0.8% 
-1.1% 
4.0% 
2.7% 
2.3% 
4.8% 
1.7% 
2.0% 
1.5% 
6.2% 
1.2% 
0.9% 
0.8% 
2.0% 
1.9% 
-8.3% 
6.9% 
-
-
0.0% 
2.8% 
1.3% 
-0.9% 
-0.1% 
4.0% 
1.9% 
1.7% 
-1.1% 
1.0% 
0.8% 
1.8% 
-0.7% 
0.4% 
1.5% 
0.2% 
2.3% 
-5.0% 
-8.2% 
-7.8% 
-2.2% 
-0.4% 
-1.3% 
-
0.6% 
1.0% 
-6.6% 
1.0% 
0.5% 
1.8% 
2.4% 
-18.5% 
-5.9% 
-7.4% 
-11.4% 
-3.0% 
0.0% 
-5.1% 
-0.5% 
-1.3% 
-6.9% 
-0.5% 
-0.2% 
-0.3% 
-0.6% 
-4.7% 
-7.0% 
-8.7% 
-20.5% 
-3.8% 
-
-
0.2% 
-13.3% 
-6.2% 
-12.5% 
-13.3% 
-6.6% 
-5.1% 
7.2% 
-1.5% 
-6.9% 
0.2% 
-9.1% 
3.6% 
-6.0% 
-5.3% 
-7.1% 
7.4% 
97/96 
ange 
-2.5% 
-3.6% 
2.2% 
-5.5% 
-1.4% 
0.5% 
0.0% 
5.0% 
0.6% 
-3.7% 
4.5% 
3.3% 
7.1% 
-5.5% 
-23.0% 
-3.9% 
-10.0% 
-3.5% 
-2.5% 
0.6% 
-2.4% 
-1.4% 
0.5% 
-3.4% 
-1.6% 
0.0% 
-0.1% 
-2.3% 
-0.8% 
-3.7% 
-9.8% 
-9.2% 
-0.5% 
0.0% 
0.0% 
0.3% 
-1.1% 
-4.9% 
-8.3% 
-3.3% 
-3.3% 
-2.6% 
-8.6% 
5.7% 
-4.6% 
-0.1% 
1.5% 
-5.3% 
-3.7% 
-2.3% 
-4.4% 
4.6% 
98/97 
-0.4% 
-5.1% 
0.6% 
1.0% 
-6.2% 
-1.1% 
0.0% 
1.5% 
1.9% 
25.9% 
3.8% 
na 
na 
-3.6% 
30.1% 
-1.7% 
-5.4% 
-2.9% 
0.5% 
-3.7% 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
-2.1% 
-0.1% 
-2.8% 
1.1% 
-1.6% 
na 
-1.9% 
3.7% 
(1) Includes Baltic countries for statistical reasons. 
(2) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(3) Disruption in statistical series in 1992. 
(4) Estimates. 
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CIS (1) : MAIN INDICATORS 
1980 1985  1990 1995 1996 1997 85/80 90/85 95/90 96/95 97/96 
Annual % Change 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of Q^/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabita nt) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
1131.9 
325.4 
17.2 
96.3 
773.6 
383.5 
123.8 
266.3 
1846.2 
530.7 
28.1 
625.6 
201.9 
434.3 
4256 
1442 
466 
1001 
10.7% 
14.5% 
5.3% 
7.8% 
34.3 
15.9 
18.4 
0.0 
55.9 
128.9 
3189.8 
1061.9 
55.4 
166.7 
923.7 
364.6 
617.4 
2.8 
2.9 
3.3 
3.2 
3.2 
1.7 
2.4 
2.9 
2.3 
11993 
3473 
1371 
2321 
5203 
1732 
90 
272 
1507 
595 
1007 
1272.4 
380.5 
17.4 
130.4 
829.4 
376.5 
134.1 
318.9 
1867.4 
558.4 
25.6 
552.5 
196.8 
468.0 
4575 
1354 
482 
1147 
11.8% 
17.0% 
5.3% 
8.4% 
38.7 
18.4 
20.2 
0.0 
56.8 
139.1 
3344.1 
1187.8 
54.6 
222.6 
828.4 
392.6 
658.1 
2.6 
2.7 
3.1 
3.1 
3.1 
1.7 
2.2 
2.9 
2.1 
12024 
2979 
1412 
2367 
4908 
1743 
80 
327 
1216 
576 
966 
1347.8 
422.5 
16.8 
131.5 
883.8 
405.3 
139.9 
338.6 
1807.2 
566.6 
22.5 
543.5 
187.5 
454.0 
4664 
1402 
484 
1172 
12.1% 
16.8% 
5.3% 
9.3% 
39.1 
20.0 
19.1 
0.0 
52.5 
135.4 
3507.3 
1291.4 
53.1 
199.9 
887.2 
406.6 
669.1 
2.6 
2.6 
3.1 
3.2 
3.2 
1.5 
2.2 
2.9 
2.0 
12136 
3070 
1407 
2315 
4703 
1732 
71 
268 
1190 
545 
897 
963.5 
292.3 
6.9 
46.4 
678.4 
241.1 
77.3 
360.1 
2200.5 
667.6 
15.7 
550.6 
176.5 
822.4 
3296 
825 
264 
1232 
12.0% 
15.7% 
9.5% 
10.1% 
40.5 
20.5 
19.9 
0.0 
92.4 
138.4 
2395.2 
854.6 
22.0 
42.7 
365.8 
207.3 
566.7 
2.5 
2.4 
2.9 
3.2 
3.2 
0.9 
1.5 
2.7 
1.6 
8194 
1251 
709 
1939 
5470 
1952 
50 
97 
835 
473 
1294 
937.2 
277.0 
6.9 
66.6 
595.8 
205.7 
77.0 
313.1 
2234.0 
660.4 
16.5 
490.4 
183.5 
746.4 
3210 
705 
264 
1073 
13.1% 
16.8% 
9.3% 
11.6% 
38.4 
18.5 
19.8 
0.0 
91.6 
131.6 
2283.1 
808.5 
25.9 
98.3 
318.5 
205.7 
470.9 
2.4 
2.3 
2.9 
3.7 
3.7 
1.5 
1.5 
2.7 
1.5 
7820 
1091 
705 
1613 
5442 
1927 
62 
234 
759 
490 
1122 
900.9 
267.4 
6.0 
65.4 
566.0 
195.7 
74.1 
296.2 
2115.6 
628.1 
14.1 
459.6 
174.0 
695.7 
3090 
671 
254 
1016 
13.5% 
17.5% 
9.4% 
11.8% 
39.5 
18.6 
20.8 
0.0 
92.8 
135.5 
2178.7 
773.1 
22.4 
97.9 
303.6 
197.6 
449.5 
2.4 
2.3 
2.9 
3.7 
3.7 
1.5 
1.6 
2.7 
1.5 
7474 
1041 
678 
1542 
5117 
1816 
53 
230 
713 
464 
1056 
2.4% 
3.2% 
0.2% 
6.2% 
1.4% 
-0.4% 
1.6% 
3.7% 
0.2% 
1.0% 
-1.9% 
-2.5% 
-0.5% 
1.5% 
1.5% 
-1.3% 
0.7% 
2.8% 
1.9% 
3.2% 
-0.1% 
1.5% 
2.4% 
3.0% 
1.9% 
-
0.3% 
1.5% 
0.9% 
2.3% 
-0.3% 
5.9% 
-2.2% 
1.5% 
1.3% 
-1.4% 
-1.9% 
-0.9% 
-0.5% 
-0.5% 
-0.3% 
-1.8% 
-0.1% 
-2.3% 
0.1% 
-3.0% 
0.6% 
0.4% 
-1.2% 
0.1% 
-2.4% 
3.7% 
-4.2% 
-0.6% 
-0.8% 
1.2% 
2.1% 
-0.7% 
0.2% 
1.3% 
1.5% 
0.9% 
1.2% 
-0.7% 
0.3% 
-2.5% 
-0.3% 
-1.0% 
-0.6% 
0.4% 
0.7% 
0.1% 
0.4% 
0.6% 
-0.2% 
0.3% 
2.3% 
0.2% 
1.7% 
-1.1% 
-
-1.6% 
-0.5% 
1.0% 
1.7% 
-0.5% 
-2.1% 
1.4% 
0.7% 
0.3% 
-0.2% 
-0.7% 
-0.4% 
0.2% 
0.2% 
-2.3% 
-0.1% 
-0.1% 
-0.9% 
0.2% 
0.6% 
-0.1% 
-0.4% 
-0.9% 
-0.1% 
-2.3% 
-3.9% 
-0.4% 
-1.1% 
-1.5% 
-6.5% 
-7.1% 
-16.3% 
-18.8% 
-5.2% 
-9.9% 
-11.2% 
1.2% 
4.0% 
3.3% 
-6.9% 
0.3% 
-1.2% 
12.6% 
-6.7% 
-10.1% 
-11.4% 
1.0% 
-0.3% 
-1.4% 
12.1% 
1.5% 
0.7% 
0.5% 
0.8% 
-
12.0% 
0.4% 
-7.3% 
-7.9% 
-16.2% 
-26.6% 
-16.2% 
-12.6% 
-3.3% 
-0.9% 
-1.8% 
-0.9% 
0.1% 
0.2% 
-9.6% 
-7.1% 
-1.6% 
-4.5% 
-7.6% 
-16.4% 
-12.8% 
-3.5% 
3.1% 
2.4% 
-6.7% 
-18.3% 
-6.8% 
-2.8% 
7.6% 
-2.7% 
-5.2% 
0.6% 
43.6% 
-12.2% 
-14.7% 
-0.4% 
-13.0% 
1.5% 
-1.1% 
5.0% 
-10.9% 
4.0% 
-9.2% 
-2.6% 
-14.6% 
-0.3% 
-12.9% 
9.5% 
7.3% 
-1.9% 
15.8% 
-5.0% 
-9.7% 
-0.2% 
-14.3% 
-0.9% 
-4.9% 
-4.7% 
-5.4% 
17.6% 
130.3% 
-12.9% 
-0.8% 
-16.9% 
-2.0% 
-2.3% 
-0.2% 
16.9% 
16.9% 
60.5% 
2.0% 
-0.4% 
-4.4% 
-4.6% 
-12.8% 
-0.6% 
-16.8% 
-0.5% 
-1.3% 
22.7% 
140.4% 
-9.1% 
3.6% 
-13.3% 
-3.9% 
-3.5% 
-13.4% 
-1.9% 
-5.0% 
-4.9% 
-3.7% 
-5.4% 
-5.3% 
-4.9% 
-14.7% 
-6.3% 
-5.1% 
-6.8% 
-3.7% 
-4.7% 
-3.6% 
-5.3% 
2.5% 
4.2% 
1.0% 
1.1% 
2.9% 
0.5% 
5.0% 
0.0% 
1.3% 
3.0% 
-4.6% 
-4.4% 
-13.4% 
-0.4% 
-4.7% 
-4.0% 
-4.6% 
-0.7% 
-1.5% 
-0.9% 
0.0% 
0.0% 
1.6% 
0.2% 
-0.3% 
0.9% 
-4.4% 
-4.5% 
-3.8% 
-4.4% 
-6.0% 
-5.8% 
-14.7% 
-1.8% 
-6.1% 
-5.4% 
-6.0% 
(1) Includes Baltic countries for statistical reasons 
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RUSSIA : SUMMARY ENERGY BALANCE 
Mtoe  1990 1995 1996 1997 1998(2) 95/90 96/95 97/96 98/97 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydroa Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro& wind 
Thermal 
1264.9 
164.9 
518.8 
519.0 
30.6 
14.3 
0.0 
17.3 
-364.6 
-0.6 
-262.0 
-204.3 
-57.7 
-101.6 
-0.4 
906.7 
167.0 
264.6 
413.3 
61.9 
1082.2 
117.4 
166.8 
797.9 
213.1 
20.2 
43.3 
149.5 
951.0 
109.5 
306.6 
476.1 
26.3 
15.2 
0.0 
17.3 
-314.3 
-2.9 
-157.9 
-114.4 
-43.5 
-151.8 
-1.7 
624.7 
109.1 
147.0 
311.5 
57.1 
861.6 
99.5 
176.3 
585.8 
210.8 
21.2 
43.8 
145.8 
946.7 
106.3 
301.0 
480.1 
28.8 
13.3 
0.0 
17.3 
-335.1 
-3.3 
-174.3 
-120.3 
-54.0 
-155.9 
-1.7 
611.0 
110.3 
130.1 
312.9 
57.7 
848.7 
109.0 
154.3 
585.3 
210.8 
21.2 
43.8 
145.8 
927.3 
101.1 
305.5 
461.1 
28.8 
13.5 
0.0 
17.3 
-333.1 
-3.9 
-176.1 
-119.1 
-57.0 
-151.4 
-1.7 
592.3 
97.2 
127.4 
309.7 
57.9 
833.1 
109.0 
157.0 
567.1 
205.6 
21.2 
43.9 
140.5 
933.4 
95.1 
303.5 
477.1 
27.1 
13.3 
0.0 
17.3 
-344.6 
-5.5 
-181.9 
na 
na 
-155.5 
-1.7 
589.6 
89.6 
122.3 
321.6 
56.0 
na 
na 
na 
na 
na 
na 
na 
na 
-5.5% 
-7.9% 
-10.0% 
-1.7% 
-3.0% 
1.1% 
2.3% 
0.0% 
-2.9% 
35.9% 
-9.6% 
-11.0% 
-5.5% 
8.4% 
34.2% 
-7.2% 
-8.2% 
-11.1% 
-5.5% 
-1.6% 
-4.5% 
-3.2% 
1.1% 
-6.0% 
-0.2% 
1.0% 
0.2% 
-0.5% 
-0.4% 
-2.9% 
-1.8% 
0.8% 
9.4% 
-12.4% 
-14.3% 
0.0% 
6.6% 
14.4% 
10.4% 
5.2% 
24.1% 
2.7% 
-0.6% 
-2.2% 
1.1% 
-11.5% 
0.5% 
1.0% 
-1.5% 
9.5% 
-12.5% 
-0.1% 
0.0% 
0.0% 
0.0% 
0.0% 
-2.0% 
-4.9% 
1.5% 
-3.9% 
0.0% 
1.7% 
0.0% 
0.0% 
-0.6% 
18.6% 
1.0% 
-1.0% 
5.5% 
-2.9% 
1.1% 
-3.1% 
-11.8% 
-2.1% 
-1.0% 
0.4% 
-1.8% 
0.0% 
1.7% 
-3.1% 
-2.5% 
0.0% 
0.3% 
-3.7% 
0.7% 
-5.9% 
-0.7% 
3.5% 
-5.9% 
-1.3% 
0.0% 
0.0% 
3.5% 
41.4% ' 
3.3% 
na 
na 
2.7% 
-0.5% 
-0.5% 
-7.8% 
-4.0% 
3.8% 
-3.3% 
na 
na 
na 
na 
na 
na 
na 
n a 
Average Load Factor in %  58.0  46.6  45.9  46.2  -4.3%  -1.5%  0.6% 
Fuel Inputs for Thermal Power Generation 267.1 200.3 198.4 193.2 
Solids 65.2 40.5 46.8 41.6 
Oil 47.1 6.0 4.6 4.9 
Gas 154.8 153.8 147.0 146.7 
Geothermal 0.0 0.0 0.0 0.0 
Other 0.0 0.0 0.0 0.0 
Average Thermal Efficiency in % 25.7 25.2 25.4 25.2 
na 
na 
na 
na 
na 
na 
na 
-5.6% 
-9.1% 
-33.9% 
-0.1% 
0.8% 
-0.4% 
-0.9% 
15.4% 
-22.4% 
-4.4% 
-7.7% 
-2.6% 
-11.1% 
6.1% 
-0.2% 
0.0% 
-0.5% 
n a 
na 
na 
na 
na 
na 
na 
Non-Energy Uses  55.4  29.3  25.5  25.3  -12.0  -12.9%  -0.7% 
-5.0%  Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
652.1 
58.5 
176.8 
120.8 
74.2 
204.3 
17.3 
464.9 
35.5 
75.7 
111.3 
53.2 
171.9 
17.3 
393.7 
31.4 
70.6 
80.1 
51.7 
142.6 
17.3 
374.0 
28.7 
68.9 
79.9 
50.4 
128.8 
17.3 
na 
na 
na 
na 
na 
na 
na 
-6.5% 
-9.5% 
-15.6% 
-1.6% 
-6.5% 
-3.4% 
0.0% 
-15.3% 
-11.4% 
-6.8% 
-28.1% 
-2.8% 
-17.0% 
0.0% 
-2.4% 
-0.2% 
-2.4% 
-9.7% 
0.0% 
n a 
na 
na 
na 
na 
na 
na 
C02 Emissions in Mt of C02  2266.3 1513.8 1468.5 1418.5  -3.0%  3.4 
Indicators 
Population (Million) 
GDP (Index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
148.29 
109.1 
1993.3 
6.11 
7297 
15.3 
-40.1 
148.14 
67.8 
2210.9 
4.22 
5816 
10.2 
-50.3 
147.74 
65.4 
2240.9 
4.14 
5744 
9.9 
-54.8 
147.31 
65.9 
2154.9 
4.02 
5655 
9.6 
-56.2 
146.89 
62.9 
2248.5 
4.01 
na 
na 
-58.5 
0.0% 
-9.1% 
2.1% 
-7.2% 
-4.4% 
-7.7% 
4.6% 
-0.3% 
-3.5% 
1.4% 
-1.9% 
-1.2% 
-2.7% 
9.0% 
-0.3% 
0.8% 
-3.8% 
-2.8% 
-1.6% 
-3.1% 
2.5% 
-0.3% 
-4.6% 
4.3% 
-0.2% 
na 
na 
3.9% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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UKRAINE : SUMMARY ENERGY BALANCE 
Mtoe  1990  1995 1996 1997 1998(2) 95/90 96/95 97/96 98/97 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
CO-, Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
135.7 
86.8 
5.3 
22.6 
19.9 
0.9 
0.0 
0.3 
119.8 
-5.8 
54.6 
53.4 
1.2 
73.5 
-2.4 
252.9 
81.6 
60.9 
91.8 
18.6 
298.8 
76.2 
10.7 
212.0 
54.3 
12.8 
4.7 
36.8 
62.8 
94.2 
26.6 
22.0 
45.6 
0.0 
0.0 
19.3 
3.4 
180.3 
45.6 
42.6 
34.5 
19.2 
38.2 
0.3 
720.7 
51.89 
na 
2120.8 
4.87 
5759 
13.9 
47.4 
83.0 
44.2 
4.1 
15.2 
18.4 
0.9 
0.0 
0.3 
82.5 
8.3 
21.2 
13.4 
7.8 
53.2 
-0.3 
165.5 
52.5 
25.3 
68.5 
19.2 
193.8 
70.5 
10.0 
113.3 
54.3 
12.8 
4.7 
36.7 
40.8 
29.0 
17.4 
2.8 
8.8 
0.0 
0.0 
33.6 
0.8 
106.9 
22.4 
18.9 
42.1 
12.3 
11.0 
0.3 
405.1 
51.53 
na 
2813.6 
3.21 
3761 
7.9 
49.9 
80.7 
39.0 
4.5 
15.4 
20.7 
0.7 
0.0 
0.3 
80.8 
6.2 
15.7 
9.4 
6.4 
59.0 
-0.2 
161.5 
45.2 
20.2 
74.5 
21.6 
182.8 
79.6 
8.6 
94.6 
54.2 
12.8 
4.7 
36.7 
38.5 
25.9 
14.3 
2.1 
9.4 
0.0 
0.0 
31.4 
1.1 
102.0 
19.0 
14.9 
46.3 
11.1 
10.4 
0.3 
377.6 
51.11 
na 
3050.4 
3.16 
3576 
7.4 
50.1 
81.2 
39.6 
4.6 
15.2 
20.7 
0.8 
0.0 
0.2 
68.9 
3.9 
13.8 
9.0 
4.8 
51.1 
0.0 
150.1 
43.5 
18.4 
66.3 
21.8 
177.8 
79.4 
9.9 
88.5 
54.2 
12.8 
4.7 
36.7 
37.4 
23.5 
13.7 
1.9 
7.9 
0.0 
0.0 
32.3 
0.9 
94.7 
18.0 
13.7 
42.1 
10.7 
10.1 
0.2 
345.4 
50.70 
na 
2928.4 
2.96 
3508 
6.8 
45.9 
78.5 
38.2 
4.5 
15.2 
19.4 
1.0 
0.0 
0.2 
63.1 
3.9 
13.6 
na 
na 
45.8 
-0.3 
141.6 
42.1 
18.1 
61.0 
20.3 
n a 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
50.29 
na 
2810.6 
2.82 
na 
na 
44.5 
-9.4% 
-12.6% 
-5.0% 
-7.6% 
-1.5% 
-1.5% 
-
-2.7% 
-7.2% 
-
-17.3% 
-24.2% 
44.6% 
-6.2% 
-36.4% 
-8.1% 
-8.4% 
-16.1% 
-5.7% 
0.6% 
-8.3% 
-1.5% 
-1.4% 
-11.8% 
0.0% 
0.0% 
0.1% 
-0.1% 
-8.3% 
-21.0% 
-8.1% 
-33.8% 
-28.0% 
-
-
11.7% 
-24.7% 
-9.9% 
-13.3% 
-15.0% 
4.1% 
-8.5% 
-22.1% 
-2.7% 
-10.9% 
-0.1% 
n a 
5.8% 
-8.0% 
-8.2% 
-10.8% 
1.0% 
-2.8% 
-11.8% 
10.4% 
1.4% 
12.8% 
-13.3% 
-
-2.6% 
-2.0% 
-25.2% 
-25.8% 
-30.0% 
-18.6% 
10.9% 
-31.5% 
-2.4% 
-13.9% 
-19.9% 
8.8% 
12.0% 
-5.7% 
12.8% 
-13.3% 
-16.6% 
0.0% 
0.0% 
-0.2% 
0.0% 
-5.7% 
-10.9% 
-17.6% 
-24.1% 
6.5% 
-
-
-6.4% 
33.2% 
-4.6% 
-14.9% 
-21.3% 
10.2% 
-10.0% 
-5.7% 
-2.6% 
-6.8% 
-0.8% 
na 
8.4% 
-1.6% 
-4.9% 
-6.0% 
0.4% 
0.6% 
1.6% 
1.9% 
-1.5% 
-0.2% 
14.3% 
-
-2.5% 
-14.8% 
-36.8% 
-12.0% 
-3.8% 
-23.9% 
-13.4% 
-92.5% 
-7.1% 
-3.7% 
-8.9% 
-11.0% 
1.0% 
-2.7% 
-0.2% 
14.2% 
-6.4% 
0.0% 
0.0% 
0.0% 
0.0% 
-2.7% 
-9.0% 
-4.1% 
-9.9% 
-16.2% 
-
-
2.8% 
-17.7% 
-7.1% 
-5.6% 
-8.2% 
-9.1% 
-3.9% 
-2.7% 
-2.5% 
-8.5% 
-0.8% 
na 
-4.0% 
-6.3% 
-1.9% 
-7.8% 
-8.3% 
-3.3% 
-3.5% 
-1.7% 
0.0% 
-6.4% 
14.1% 
-
-3.7% 
-8.5% 
-0.5% 
-2.0% 
na 
n a 
-10.4% 
853.8% 
-5.7% 
-3.2% 
-1.9% 
-8.0% 
-6.6% 
na 
na 
n a 
na 
na 
na 
na 
n a 
n a 
na 
na 
n a 
n a 
n a 
na 
na 
na 
na 
n a 
na 
n a 
na 
n a 
na 
n a 
-0.8% 
na 
-4.0% 
-4.9% 
n a 
n a 
-3.0% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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AFRICA: Major trends (1980-1998) 
• 1998 accentuated the economic recovery observed since 1994 
• Final energy demand largely dominated by the domestic sector, a result of the prevailing rural economy 
•The transportation sector has remained largely undeveloped in the African countries 
• Biomass met up to 75% of the final energy demand in sub-Saharan Africa 
• The contribution of conventional energy, especially electricity, remained very low 
• Growth of gross inland consumption closely followed the evolution of final demand 
• Sub-Saharan oil production has overtaken North African production since 1996 
• Africa accounts for about 7.8% of world fossil fuel reserves 
• Coal provided roughly half of the electricity production in 1997 
•The refinery capacity still requires upgrading and enhanced processing capability 
• Energy intensity has improved since 1995, mainly in sub-Saharan countries 
• Gross inland energy consumption per capita was by far the lowest observed in the main world regions 
• In 1998 C02 emissions, which increased by 60% since 1980, were 19% above the 1990 level 
• Africa increased its contribution to world energy markets, led by sub-Saharan Africa 
Africa ¡s a diverse continent from both economic and energy pers-
pectives. A natural geographic separation, the Sahara desert, 
separates the North along the Mediterranean Sea, and all other 
countries. There are a number of countries with vast resources of 
oil, gas and coal. However, the energy sector in the region Is lar-
gely underdeveloped. Africa includes some of the least develo-
ped countries in the world and, as a whole, has the lowest average 
income per capita among the world regions considered in this 
outlook. Special economic links exist between North African 
countries and the European Union, particularly concerning oil and 
gas supplies. For the analysis, two regions are explicitly conside-
130 
120 
80 
Main Indicators 11985 = 100) 
^ 
y 
S 
y 
y—^ 
^/ 
/ 
y 
r^r  s 
1
9
8
1
 
1
9
8
2
 
1
9
8
3
 
9
8
4
 
1
9
8
5
 
9
8
6
 
9
8
7
 
1
9
8
8
 
1
9
8
9
 
ο ζ;  ο, ι 
c-, ζ  g  σ> σ> σ. σ> 
σ. ο σ. σ. 
I Gross Inland 
Consumption 
Energy Intensity 
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1998 accentuated the economic recovery observed since 1994... 
Between 1980 and 1998, the African population grew steadily by 
about 2.7% per annum with about 82% concentrated in sub-
Saharan Africa. Over the same period, the annual average GDP 
growth was limited to 2.1%. Though growth was stable during 
the 1980's at about 2.0% per year, economic growth was marked 
by stagnation between 1990 and 1993 and by a more sustained 
evolution since then, reaching 3.3% per year on average and 
confirmed by a 3.7% increase in 1998. But it must be stressed that 
GDP is largely underestimated, as a large fraction of the popula-
tion is self-sufficient and thus much economic activity is not recor-
ded. Nevertheless, the region's average GDP per capita decreased 
by more than 10% since 1980, being stable In the North Africa 
region. Improvements in health and education are primary 
sources of human and economic development. Although sub-
Saharan African countries have made significant progress in 
enhancing education, they are still lagging behind other region in 
terms of literacy rates and especially with regard to secondary 
school enrolment. Recent policy efforts have brought sub-
Saharan Africa closer to macroeconomic stability and reduced dis-
tortions in incentive structures, resulting in some improvements 
in growth performance. In most case, however, these efforts have 
not been sufficient to eliminate the obstacles and disincentives to 
increased capital accumulation. 
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ENERGY OUTLOOK 
Final energy demand largely dominated by the domestic sector, a 
result of the prevailing rural economy... 
The growth of final energy demand has slowed down since 1980 
to reach only 2.2% in the 1990's, despite the rebound by 3.3% in 
1997, compared to 2.5% on average during the 1980's. Resulting 
from marked differences in industrialisation, the final demand 
evolution varies greatly between regions. Since 1980, the growth 
in North Africa (+100%) has been systematically higher than in 
sub-Saharan Africa (+42%). Furthermore, in North Africa, the 
growth was totally met by commercial energies whilst biomass 
played a major role in sub-Saharan Africa, with the exception of 
South Africa. 
Globally, for the whole continent, the domestic and, to a lesser 
extent, the tertiary-commercial share in final energy demand is by 
far the most dominant, and this component has accelerated over 
time, rising from 63% in 1980 to 67% in 1997. In sub-Saharan 
Africa, excluding South Africa, which presents a pattern of 
consumption similar to that of industrialised countries, it reached 
as high as 81 % in 1997. The share of industry fell from 23% to 20% 
over the same period, while the transport sector decreased from 
14% to 13%, corresponding to a slight erosion of industrial and 
transport infrastructures. This is a result of the rural economy pre-
vailing in sub-Saharan Africa, which excludes almost all forms of 
conventional industrial activity, with the exception of South 
Africa. In this region of more than 564 millions inhabitants, indus-
trial energy consumption remained below 26 Mtoe in 1997, or less 
than 10% of the European Union' industrial consumption. A 
second reason for this predominance of the domestic sector is the 
very low efficiency of applications, associated with biomass use. 
Looking more specifically at North Africa, final energy demand 
increased from 29.0 Mtoe to 58.1 Mtoe over the period 1980-1997, 
a growth of about 4.2% per year on average - the last year being 
characterised by a jump of 6.5%. The structure of energy 
consumption there was closer to that in industrialised countries 
with 32% for industry, 24% for transport and 44% for the tertiary-
domestic sector in 1997. 
The transportation sector has remained largely undeveloped in the 
African countries... 
The transportation sector has remained largely undeveloped in 
the African countries, with a limited road network which is not, in 
general, well maintained. Low per capita incomes have kept the 
number of vehicles per inhabitant among the lowest in the world. 
Main items 
Its three main sub-regions exemplify the tremendous diversi-
ty of the African continent, in terms of both economic and 
energy evolution: North, South and Sub-Saharan Africa. In all 
three sub-regions rapid population growth and urbanisation 
impose growing strains on economic development and are 
increasing energy demand. Political instability, weak public 
administration and burdensome regulation are still endemic, 
resulting in caution by overseas private investors. Despite 
recent debt-relief assistance from international financial insti-
tutions, debt burdens are still a major constraint in many 
countries. Sub-Saharan Africa is widely recognised as the 
toughest global development challenge: two-thirds of the 
population live in rural areas with virtually no access to com-
mercial energy; 40% subsist on incomes below _1 a day; and 
education and health provision remains non-existent or poor. 
In much of Africa uncontrolled urbanisation is straining 
inadequate infrastructures of all kinds (electricity, public 
transport, water and sewage, telecommunications). Such 
urbanisation, and rising use of unleaded gasoline and diesel, 
also contributes to deteriorating air quality. Energy sector 
reform is a high priority (e.g. energy market liberalisation, 
tariff policies, better corporate management and inward 
investment). Development in North Africa should aim to 
diversify these economies, reducing some countries' heavy 
dependence on oil and gas exports. In central and west Africa 
there are prospects for significant expansion of indigenous 
energy resources including on- and off-shore hydrocarbon 
resources, hydroelectric potential (requiring intra-regional 
grid connections) and more effective utilisation of biomass 
and other renewable resources. After the smooth transition 
to democracy in South Africa, political and economic reform 
continue to progress but, even here, energy Infrastructures 
are lacking in the rural areas. 
For example, in Nigeria, the most populous African country, there 
are only 12 vehicles per thousand people; and, even in South 
Africa, the region's most developed economy, there are only 139 
vehicles per thousand persons. In much of the region railways are 
used primarily to transport goods to market, but the locomotives 
are outdated, and railways lines are in disrepair. Increased econo-
mic activity would make an expansion of trade possible, reinfor-
cing the need for efficient infrastructures and pushing up the 
demand for transport fuels. 
iX 
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Africa: Final Energy Demand 
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Total Share of Share of Per capita energy 
Biomass the biomassin use (Kgoe) 
in Final region's Final 
Energy biomass Energy 
Demand use Demand 
(Mtoe)  Biomass Conv. 
Fuels 
North Africa 
Sub-Saharan Africa 
of which South Africa 
Total Africa 
3.5 
227.9 
11.8 
231.4 
2% 
98% 
5% 
100% 
6% 
75% 
22% 
64% 
27 
377 
291 
315 
411 
123 
1025 
174 
final conventional energy. Most biomass energy Is consumed in 
the household sector. Much of the biomass used in rural house-
holds is collected rather than purchased. 
North Africa: Final Energy Demand 
Electricity 
1980 1985 1990 1996 1997 
Biomass met up to 75% of the final energy demand in sub-Saharan 
Africa... 
Biomass remained the major contributor to final energy demand, 
with a share of about 64% of energy needs even though the pre-
cise levels of use in individual countries are uncertain. For 
example, some neighbouring countries with similar economic 
and geographical characteristics show unexplained differences in 
their level of per capita biomass use. This illustrates the difficulties 
of establishing reliable energy statistics for non-commercial fuels, 
especially in less developed countries. Nevertheless the signifi-
cant differences in economic development, energy endowment 
and demography between North African countries, South Africa 
and the rest of sub-Saharan Africa are reflected in the pattern of 
biomass energy use. Sub-Saharan Africa, excluding South Africa, 
accounted for 93% of the continent's total final biomass 
consumption in 1997, but consumed only 25% of the continent's 
The contribution of conventional energy, especially electricity, remai-
ned very low... 
Oil's share in final energy demand has remained stable since 1980 
at about 22% due to the limited increase of transport fuel 
consumption. The share of solid fuels diminished over the same 
period from 9% to only 4% while the gas share rose from 1 % to 3% 
and electricity's share from 6% to 8%. The substitution from coal 
to both oil and gas is largely due to the evolution of South Africa's 
final demand. Electricity's share remained very low compared to 
industrialised countries; and consumption of the whole continent 
represented only 15% of that of the European Union in 1997. This 
reflects the fact that a large part of Central Africa is not yet elec-
trified. In 1997, South Africa consumed just under 50% of Africa's 
total final electricity consumption, North Africa 32% and the sub-
Saharan Africa, excluding South Africa, only 19%. In per capita 
terms, the contrast is dramatic: in 1996 South Africa consumed 
5116 kWh per capita, North Africa 903 kWh per capita and sub-
Saharan Africa only 129 kWh per capita. In North Africa, final 
energy demand is mainly focused on oil (63%), electricity (15%) 
and gas (14%), reflecting the importance of oil and gas in the eco-
nomies of these countries. On the other hand, in the sub-Saharan 
region, biomass covers 75% of the needs, oil 14%, electricity 6% 
and solid fuels 4%. 
Growth of gross inland consumption closely followed the evolution 
of final demand... 
Gross inland energy consumption closely followed the evolution 
of final demand, with an average annual increase of almost 2.7% 
during the 1980's, but of only 2.2% since 1990 even though ener-
gy consumption growth recovered to 3.3% in 1997 in line with the 
economic rebound. Preliminary data for 1998 demonstrate a rela-
tive stability of demand despite the continuation of the economic 
2000 Annual Energy Review  iX AFRICA  PART VII 
ti 
resurgence. There was a general increase for all primary fuels, but 
with large regional variations. Gas, mainly consumed in North 
Africa where the production is located, grew on average by 10.2% 
during the 1980's following the development of local gas net-
works and by 3.6% per year since 1990. Roughly 70% of Africa's 
domestic gas consumption and more than 80% of its production 
occurs in Algeria and Egypt. Within Africa, natural gas remains the 
least utilised fossil fuel. Low gas consumption reflects a lack of 
economic growth in much of the region as a result of political 
instability, which has been severe in sub-Saharan Africa. Domestic 
use of natural gas in Africa for power generation is considerable, 
amounting to 40% of regional gas demand. Solid fuels - which 
increased by about 3.6% during the 1980's but only by 2.4% since 
1990 - are mainly consumed in South Africa, the major African pro-
ducer. Power generation absorbed 57% of solid fuel consumption 
in Africa and synthetic fuels production in South Africa another 
26%. The continent's oil consumption growth declined progressi-
vely since 1980-3.4% per year between 1980 and 1985, but 2.6% 
over the period 1985-1990 and 1.6% between 1990 and 1996 - but 
rebounded in 1997 (+8.4%) and 1998 (+2.4%) sustained by higher 
economic activity. North Africa, which includes more industriali-
sed countries with better transport infrastructures, absorbed 
53.5% of Africa's oil consumption in 1997 against 44.4% in 1980. 
Oil consumption has grown there by 4.8% during the 1980's and 
by 2.6% since 1990. Since then, demand growth has been located 
principally in the tertiary-domestic sector (+55%) while it remai-
ned very limited in all other sectors: 11% in the power sector, 5% 
in transport and only 2% in industry. This means that the share of 
transport In oil consumption has declined since 1990, contrary to 
prevailing global trends. In sub-Saharan Africa growth of oil 
consumption by sector has been more typical since 1990:+32% in 
power generation, +18% for both transport and the tertiary-
domestic sector and -15% for industry. Transport remained by far 
the largest consumer of oil products with about 60% of total 
consumption in 1997. 
Sub-Saharan oil production has overtaken North African production 
since 1996... 
Indigenous energy production In Africa increased by almost 52%, 
or 285 Mtoe, over the period 1980 to 1998, but with considerable 
uncertainty relating to the statistical accounting of biomass pro-
duction. Excluding biomass, energy production still increased by 
206 Mtoe. Over the period, oil remained the major contributor, 
although its share in primary production decreased from 56% to 
about 45%. Whilst the major oil producers (Algeria, Libya and 
Egypt) are located in North Africa it must be stressed that sub-
Saharan production, driven by Nigeria, Angola and Gabon, has 
increased more rapidly to overtake that of North Africa since 1996. 
Africa: Primary Production 
Mtoe 
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This evolution will continue as vast areas of offshore West Africa 
are now considered to be promising oil provinces for future deve-
lopment. Several West African producers (Angola, Cameroon, 
Chad, Congo, Gabon, and Ivory Coast) are expected to reap the 
benefits of substantial exploration activity, especially in the 
context of more sustained oil prices. Natural gas, mainly produced 
in North Africa (Algeria and to a lesser extent Egypt), has seen its 
production multiply by 4.5 since 1980 to contribute 11% of pri-
mary production in 1998. Almost 93% of gas production were 
located in North Africa, Nigeria being the only sub-Saharan coun-
try having a significant production. Its output is expected to 
increase in the near future with the first delivery of LNG planned 
in 1999 and prospects to export the currently-flared Nigerian gas 
to Ghana, Togo and Benin. Solid fuels'share has increased slowly 
since 1980, from 12.5% to 15.3% in 1998 though output increased 
by 84% since 1980, 97% of the total being produced in South 
Africa with about 125 Mtoe in 1998. Nuclear, hydro and wind, as 
well as geothermal, remain marginal even though their contribu-
tion has increased slowly since 1990. Given that in some sub-
Saharan regions biomass remained the only energy source acces-
sible to most people, its use continued to grow. Biomass remained 
the second largest energy source, covering 28% of primary pro-
duction in 1998. 
Africa accounts for about 7.8% of world fossil fuel reserves... 
Africa's oil reserves at end 1998 amounted to about 7% of the 
world's proven oil reserves. Three OPEC Members accounted for 
most of these reserves: Libya, Nigeria and Algeria with a share of 
39%, 30% and 12% of the total respectively. Major additions of 
new reserves occurred in Nigeria (+34%) during 1998; other coun-
tries remaining almost unchanged. Gas reserves, about 7% of 
world reserves as for crude oil, were highly concentrated with over 
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half in North Africa (mainly Algeria) and more than one third in 
Nigeria. Major reserve reassessments were observed in Egypt 
(+14%) and Nigeria (+8%) in 1998. Finally the continent's coal 
reserves, mainly located in South Africa, accounted for 8% of 
world coal reserves. 
Coal provided roughly half of the electricity production in 1997.... 
Electricity generation in Africa grew by 5.7% per year during the 
1980's. After a relative slow down at 2.5% per annum between 
1990 and 1993, growth was re-established to reach 3.8% in 1996 
and 4.3% in 1997 with the improvement in economic circum-
stances. South Africa accounted for more than half of the electri-
city generated on the African continent, and South Africa, Egypt, 
Algeria, Libya and Morocco together accounted for roughly 82% 
of the continent's total electricity production. Consequently the 
world's lowest electricity consumption per capita, at only about 
543 kWh/inhabitant, demonstrated the current low level of elec-
trification in many sub-Saharan countries. Only around one quar-
ter of African households yet have access to electricity. Even in 
South Africa only 40% of the population had access to electricity 
in 1995 and consumed over half the continent's electricity. With 
the exception of some nuclear power in South Africa, all the incre-
mental electricity production has been provided by thermal 
generating units, which multiplied output by about 2.4 since 
1980. Thermal power units are mainly fed by coal in South Africa, 
gas in Algeria, Egypt, Nigeria and Tunisia and oil in the rest of 
Africa. Coal provided roughly half of the region's electricity pro-
duction in 1997. Despitean increase of 48% in hydropower capa-
city since 1980, hydro production grew by only 32% due to unfa-
vourable climatic conditions and the uncertain political situation 
in some sub-Saharan countries. Africa, particularly sub-Saharan 
Africa, hasa large hydro potential, which could supply about 1300 
TWh per year - or twenty times the present production. However, 
poor integration of the power networks at the sub-regional level 
limits the development of these hydro resources. Nevertheless, 
there are plans to link the electricity supply grids of some coun-
tries. Furthermore several African countries have recently opened 
up their electricity sectors to private investment. Morocco, Egypt, 
Ivory Coast, Nigeria and Ghana have pioneered such privatisation 
efforts leading to the first private investment for more than 4 GW 
of new capacity. 
The refinery sector still requires upgrading and enhanced processing 
capability... 
In 1997, the refinery capacity, slowly increasing since 1988 to 
reach 2.9 millions barrels day, represented only 3.7% of world 
capacity (2.5% in 1980). At the same time, the refinery utilisation 
rate increased from 71% to 83%, though still remaining below the 
world average except In 1995 and 1996. Major refineries are loca-
ted in Algeria, Egypt, Nigeria, Libya (the major oil producers) and 
in South Africa. These five countries accounted for about 75% of 
installed refining capacity. In addition, the refining sector is cha-
racterised by its relative technical simplicity and age. It requires 
foreign investment to upgrade and enhance processing capabili-
ty so as to improve Its efficiency and permit production of higher 
value and cleaner oil products. 
COMPETITIVENESS 
Energy intensity improved since 1995, mainly in sub-Saharan coun-
tries... 
Energy intensity for the continent asa whole increased by rough-
ly 1.4% per year on average between 1980 and 1994, but impro-
ved on average by 1.4% per year since then in association with 
better economic environment. Improvement reached 2.3% In 
1998. Significant differences occurred between the two main 
regions. In North Africa energy intensity peaked in 1993 demons-
trating a growth of about 3.6% per year on average between 1980 
and 1993. Since 1994 energy intensity has oscillated with no firm 
trend at about 5% below the earlier peak. Energy intensity in sub-
Saharan Africa improved by only 1.2% on average between 1980 
and 1994 but has accelerated significantly since then, at about 
1.9% per year on average, to reach in 1998 a level comparable with 
the 1985 level. In the more fully developed countries, with the 
exception of South Africa, economic performance was heavily 
influenced by oil and gas revenues. Consequently, as in the 
Middle East, the evolution of GDP has been seriously affected by 
the low price of crude oil on international markets since 1986, 
resulting in a limited GDP growth of only 2.1 % per year on avera-
Annual Average Rates of Improvement in Energy Intensity 
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situation and political instability, while in North Africa consump-
tion per capita has increased by more than 7% since 1990. For 
Africa as a whole, the main contribution comes largely from 
domestic applications which stabilised their share at about 48% of 
total consumption per capita in the period 1980-1998. The contri-
butions of industry and transport declined continuously since 
1980 to represent in 1997 only 14% and 9% respectively, demons-
trating the very low level of industrialisation for the whole conti-
nent. But it must be stressed that in absolute terms, consumption 
per capita of industry increased by about 5% between 1995 and 
1997 as a result of the recent economic upturn. 
ENVIRONMENT 
ge since 1980; 2.3% in North Africa and only 2.0% in sub-Saharan 
Africa. As population grew by more than 2.7% per year since 1980, 
this means that GDP grew less than population and thus Africa 
had a GDP per capita ratio 10% lower In 1998 than in 1980. This 
trend reversed in 1997 and 1998, the growth of GDP reaching 
3.1% and 3.7% respectively. 
The contribution of the various sectors to overall energy demand 
varied substantially between regions depending on whether or 
not the industrialisation rate favoured increased living standards 
and industrial production. The contribution of domestic energy 
demand and power generation is evenly distributed in North 
Africa, each of them accounting for about 20% in 1980 and 26% in 
1997 whilst the share of transport declined from 20% to only 15% 
and of industry from 24% to 18%. This illustrates the increasing 
weight of services and improving quality of life. On the other 
hand, the contribution of mainly domestic applications climbs to 
55% in the sub-Saharan countries and even to 85% in some smal-
ler countries where energy needs are limited to essential ones, 
mainly cooking requirements. In this region the contribution of 
the different sectors has not really changed since 1980, save for 
the decline of industry from 17% to only 13% in 1998 for the 
region as a whole. 
Gross inland energy consumption per capita was by far the lowest 
observed in the main world regions... 
Per capita gross inland energy consumption data emphasise the 
very low level of energy use: fluctuating between 0.61 and 0.66 
Toe/inhabitant between 1980 and 1998, the lowest consumption 
observed in any of the world's main regions. The figures show 
relative stability since 1990 resulting from two opposing trends: 
the continuous decline in sub-Saharan Africa where living stan-
dards have generally declined since 1985 due to the economic 
In 1998 CO2 emissions, which increased by 60% since 1980, were 19%> 
above the 1990level... 
C02 emissions in Africa increased by 60% since 1980 to reach 662 
Mt of C02 in 1998, 19% above the 1990 level. Over the period, 
considering the particular structure of energy consumption, the 
fastest growing sources were power generation and the tertiary-
domestic sector which doubled their contribution. C02 emissions 
from industry, stable during the 1980's, declined sharply between 
1990 and 1994 due to the economic recession but have reboun-
ded since 1995. Emissions from the transport sector grew by only 
38% since 1980, reflecting the poor state of transport infrastruc-
ture. North Africa, which accounted for 18% of total population 
and 40% of economic activities, contributed 39% of the conti-
nent's total C02 emissions. Power generation contributed 31% of 
the total, the tertiary-domestic sector 21%, and industry and the 
transport sector each about 17%. In the sub-Saharan region, 
South Africa accounted for just over 70% of C02 emissions due to 
its economic activities and high dependence on solid fuels. The 
rest of the sub-Saharan region where 77% of the African popula-
tion live, accounted for only 18% of total C02 emissions and with 
a quite different structure of emissions given the major role 
played by blomass in the domestic sector. Here transport was res-
ponsible for 45% of total emissions, power generation and the 
domestic sector for 1 7% each.and industry for only 12% reflecting 
principally the structure of oil consumption - the main commer-
cial energy form in this region. 
Overall C02 emissions per capita remained stable in the period 
1980-1998 but vary widely by region. In 1998, they reached a 
maximum of 7.0 tonnes of C02 per inhabitant in South Africa, an 
average value of 1.9 tonnes in North Africa as a whole and only 0.2 
tonne per head for the rest of sub-Saharan Africa. Although C02 
emissions per capita remained broadly stable since 1990 in South 
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GLOBAL MARKETS 
Africa increased its contribution to world energy markets, led by sub-
Saharan Africa... 
Africa has continued to increase its contribution to world energy 
markets. Between 1980 and 1998, energy exports grew from 260 
Mtoe to 350 Mtoe with sub-Saharan Africa overtaking North Africa 
in 1996 and contributing 54% of the whole region's exports in 
1998. Oil is by far the major product, accounting for 74% of total 
energy exports in 1998, compared with 14% for natural gas and 
11% for coal. Although coal exports, wholly supplied by South 
Africa, increased slowly since 1985 (+32%), gas exports - only from 
North Africa until now but Nigerian exports will start soon - have 
multiplied by 2.5 since then. Since 1996, oil exports have stabili-
sed at about 260 Mtoe. In 1998 Africa was exporting 42% of its 
total energy production, but 58% of its fossil fuel production. This 
share has declined since 1980 (65%) given increased consumption 
within the African continent. In 1998 North Africa exported 64% 
of its oil production (74% in 1990) and 58% of its gas production 
(52% in 1990), mainly to the European market. Sub-Saharan 
Africa's oil exports have now overtaken those of North Africa by 
about 30%. They represented in 1998 about 73% of its production 
(70% in 1990). Coal exports from South Africa, relatively stable 
since 1996, accounted for the balance of sub-Saharan exports. 
Africa, these emissions increased by about 8% in North Africa but 
fell by about 5% in the rest of sub-Saharan Africa. As overall gross 
inland energy consumption, based on fossil fuels, grew more 
rapidly than GDP since 1980, this implies that the C02 content per 
unit of GDP also increased over the whole period considered, 
except in 1996. 
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AFRICA : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985  1990  1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
556.9 594.2 694.4 802.8 837.2 841.9 
69.9 
310.5 
20.4 
0.0 
4.1 
0.0 
152.0 
103.1 
269.6 
42.5 
1.4 
4.1 
0.0 
173.4 
104.6 
324.0 
61.8 
2.2 
4.7 
0.3 
196.7 
121.0 
368.4 
78.7 
3.1 
5.2 
0.4 
226.0 
128.5 
379.8 
88.2 
3.3 
5.4 
0.4 
231.6 
128.7 
379.6 
92.6 
3.6 
5.4 
0.4 
231.6 
1.3% 
8.1% 
-2.8% 
15.8% 
0.2% 
30.4% 
2.7% 
3.2% 
0.3% 
3.7% 
7.8% 
9.7% 
2.4% 
47.1% 
2.6% 
2.4% 
2.5% 
2.2% 
4.1% 
5.7% 
2.0% 
1.9% 
2.3% 
4.3% 
6.2% 
3.1% 
12.1% 
7.4% 
3.2% 
13.3% 
2.5% 
0.6% 
0.1% 
0.0% 
5.0% 
7.9% 
0.1% 
0.0% 
0.0% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
-259.7 -241.0 -294.9 -330.7 -347.9 -349.9 
-18.4 
-233.9 
-231.3 
-2.7 
-8.2 
0.8 
-30.1 
-190.1 
-178.0 
-12.1 
-20.8 
0.1 
-31.0 
-234.1 
-212.5 
-21.6 
-29.6 
-0.2 
-36.8 
-254.5 
-236.3 
-18.3 
-39.2 
-0.2 
-39.5 
-261.1 
-245.0 
-16.2 
-47.1 
-0.2 
-39.7 
-260.2 
na 
na 
-50.0 
-0.1 
-1.5% 
10.3% 
-4.1% 
-5.1% 
35.5% 
20.6% 
-39.0% 
4.1% 
0.6% 
4.3% 
3.6% 
12.3% 
7.3% 
1.9% 
2.9% 
1.4% 
1.8% 
-2.8% 
4.8% 
2.4% 
5.2% 
7.3% 
2.6% 
3.7% 
-11.5% 
20.0% 
24.0% 
0.6% 
0.5% 
-0.4% 
na 
na 
6.3%> 
-76.0% 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
285.8 
51.6 
65.1 
12.2 
156.9 
350.3 
72.8 
76.9 
21.7 
179.0 
396.8 
73.8 
87.3 
32.2 
203.6 
455.7 
86.1 
95.7 
39.5 
234.3 
472.5 
87.4 
103.7 
41.2 
240.3 
478.8 
89.0 
106.3 
42.6 
240.9 
4.2% 
7.1% 
3.4% 
12.1% 
2.7% 
2.5% 
0.3% 
2.6% 
8.2% 
2.6% 
2.3% 
2.6% 
1.6% 
3.5% 
2.4% 
3.7% 
1.4% 
8.4% 
4.2% 
2.5% 
1.3% 
1.9% 
2.4% 
3.5% 
0.3% 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
184.0 
0.0 
47.5 
136.5 
261.5 
5.3 
48.0 
208.2 
320.6 
8.4 
54.1 
258.0 
382.8 
11.8 
60.9 
310.1 
399.2 
12.6 
62.8 
323.7 
na 
na. 
na 
na 
7.3% 
0.2% 
4.2% 
9.7% 
2.4% 
4.4% 
3.0% 
5.7% 
2.0% 
3.1% 
4.3% 
7.4% 
3.1% 
4.4% 
na 
na 
na 
na 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
45.4 
0.0 
14.5 
30.9 
62.9 
1.0 
17.6 
44.3 
82.4 
1.8 
20.4 
60.2 
94.8 
1.8 
21.6 
71.4 
96.0 
1.8 
21.5 
72.6 
n a 
n a 
na 
na 
6.8% 
4.0% 
7.5% 
5.6% 
13.8% 
3.0% 
6.3% 
2.4% 
0.0% 
1.0% 
2.9% 
1.3% 
0.0% 
-0.3% 
1.8% 
na 
na 
n a 
na 
Average Load Factor in %  46.3  47.5  44.4  46.1  47.5  0.5%  -1.3%  0.6%  3.0% 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
38.9 
26.9 
7.9 
4.1 
0.0 
0.0 
30.2 
52.1 
32.6 
11.2 
8.2 
0.0 
0.0 
34.4 
61.6 
39.0 
12.1 
10.1 
0.3 
0.0 
36.0 
77.0 
47.6 
13.4 
15.6 
0.4 
0.0 
34.6 
80.8 
49.9 
14.4 
16.1 
0.4 
0.0 
34.5 
na 
na 
na 
na 
na 
na 
na 
6.0% 
3.9% 
7.3% 
15.2% 
30.4% 
-
2.6% 
3.4% 
3.7% 
1.5% 
4.2% 
47.1% 
-
0.9% 
3.8% 
3.4% 
1.8% 
7.4% 
1.9% 
-
-0.7% 
4.8% 
4.7% 
7.0% 
3.4% 
13.3% 
-
-0.4% 
n a 
na 
na 
na 
na 
na 
na 
Non-Energy Uses  5.3  9.1  9.0  14.1  14.4  na 11.7% -0.3%  7.8%  1.8% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
42.2 
21.2 
52.2 
3.0 
13.8 
0.0 
52.0 
273.3 
16.9 
60.4 
5.1 
17.6 
0.0 
173.3 
310.5 
18.2 
66.5 
7.1 
22.1 
0.0 
196.6 
349.8 
14.3 
73.6 
9.7 
26.3 
0.0 
225.8 
361.2 
15.2 
77.3 
9.9 
27.4 
0.0 
231.4 
n a 
na 
n a 
n a 
na 
na 
n a 
2.4% 
-4.4% 
3.0% 
11.4% 
4.9% 
-
2.7% 
2.6% 
1.5% 
1.9% 
6.9% 
4.8% 
-
2.5% 
2.0% 
-3.9% 
1.7% 
5.2% 
2.9% 
-
2.3% 
3.3% 
6.2% 
4.9% 
2.4% 
4.1% 
_ 
2.5% 
na 
na 
na 
na 
n a 
na 
n a 
C02 Emissions in Mt of C02  413.5 479.5 553.6 618.8 648.0 662.0  4.7% 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/Inhabitant) 
Import Dependency % 
465.25 
92.1 
918.3 
0.61 
396 
0.89 
-89.2 
537.65 
100.0 
1036.4 
0.65 
486 
0.89 
-67.8 
618.78 
112.3 
1045.7 
0.64 
518 
0.89 
-73.2 
716.41 
125.4 
1075.3 
0.64 
534 
0.86 
-71.3 
735.68 
129.2 
1082.0 
0.64 
543 
0.88 
-72.5 
755.09 
133.9 
1057.6 
0.63 
na 
0.88 
-71.9 
2.9% 
1.7% 
2.4% 
1.2% 
4.2% 
0.1% 
-5.3% 
2.9% 
2.3% 
0.2% 
-0.3% 
1.3% 
0.1% 
1.5% 
2.5% 
1.9% 
0.5% 
-0.1% 
0.5% 
-0.6% 
-0.4% 
2.7% 
3.1% 
0.6% 
1.0% 
1.6% 
2.0% 
1.7% 
2.6% 
3.7% 
-2.3% 
-1.3% 
n a 
-0.5% 
-0.8% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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AFRICA : MAIN INDICATORS 
1980 1985 1990  1995  1996 1997 85/80 90/85 96/90 97/96 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/l 990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
285.8 
34.1 
4.7 
9.2 
226.8 
53.3 
31.1 
142.4 
918.3 
109.6 
15.2 
171.3 
100.0 
457.4 
614 
115 
67 
306 
6.1% 
15.9% 
1.2% 
3.5% 
156.1 
4.1 
152.0 
0.0 
501.5 
335.5 
413.5 
122.6 
17.7 
22.1 
109.9 
95.6 
45.6 
1.4 
3.2 
3.6 
3.4 
3.7 
2.4 
2.1 
3.1 
0.3 
889 
236 
206 
98 
1328 
394 
57 
71 
353 
307 
147 
350.3 
47.8 
4.3 
13.3 
255.0 
55.5 
36.1 
163.4 
1036.4 
141.5 
12.6 
164.3 
106.7 
483.3 
652 
103 
67 
304 
6.9% 
18.0% 
1.2% 
4.4% 
177.5 
4.1 
173.3 
0.0 
525.1 
330.2 
479.5 
167.9 
15.5 
30.9 
102.2 
110.0 
52.5 
1.4 
3.2 
3.5 
3.3 
3.7 
2.3 
1.8 
3.1 
0.3 
892 
190 
205 
98 
1418 
497 
46 
92 
302 
326 
155 
396.8 
57.8 
3.4 
18.4 
289.2 
63.1 
38.1 
188.0 
1045.7 
152.4 
9.0 
166.3 
100.3 
495.5 
641 
102 
61 
304 
7.7% 
18.7% 
1.0% 
5.3% 
201.6 
4.7 
196.6 
0.3 
531.1 
325.7 
553.6 
203.8 
12.4 
43.5 
114.1 
115.8 
63.8 
1.4 
3.1 
3.5 
3.3 
3.6 
2.4 
1.8 
3.0 
0.3 
895 
184 
187 
103 
1459 
537 
33 
115 
301 
305 
168 
448.5 
70.1 
4.1 
19.5 
318.2 
59.9 
41.4 
216.9 
1111.8 
173.8 
10.2 
148.5 
102.5 
537.7 
642 
86 
59 
311 
8.0% 
20.7% 
1.0% 
5.9% 
225.6 
4.9 
220.4 
0.3 
559.2 
323.0 
606.9 
244.0 
15.0 
43.8 
90.5 
125.4 
88.2 
1.4 
3.1 
3.5 
3.3 
3.6 
2.3 
1.5 
3.0 
0.4 
869 
130 
180 
126 
1504 
605 
37 
109 
224 
311 
219 
455.7 
72.7 
4.0 
19.5 
325.2 
62.9 
42.7 
219.6 
1075.3 
171.5 
9.4 
148.4 
100.8 
518.3 
636 
88 
60 
307 
8.1% 
21.0% 
1.0% 
5.8% 
231.4 
5.2 
225.8 
0.4 
546.1 
323.0 
618.8 
253.4 
14.4 
44.1 
96.0 
129.5 
81.3 
1.4 
3.1 
3.5 
3.3 
3.6 
2.3 
1.5 
3.0 
0.4 
864 
134 
181 
113 
1460 
598 
34 
104 
227 
306 
192 
472.5 
76.2 
4.1 
20.1 
336.1 
65.7 
43.7 
226.7 
1082.0 
174.5 
9.4 
150.5 
100.1 
519.0 
642 
89 
59 
308 
8.1% 
20.8% 
1.0% 
5.9% 
237.2 
5.4 
231.4 
0.4 
543.1 
322.4 
648.0 
265.9 
14.9 
45.2 
102.5 
132.4 
87.2 
1.4 
3.1 
3.5 
3.2 
3.6 
2.2 
1.6 
3.0 
0.4 
881 
139 
180 
119 
1484 
609 
34 
103 
235 
303 
200 
4.2% 
7.0% 
-2.1% 
7.6% 
2.4% 
0.8% 
3.0% 
2.8% 
2.4% 
5.2% 
-3.7% 
-0.8% 
1.3% 
1.1% 
1.2% 
-2.1% 
0.0% 
-0.1% 
2.5% 
2.6% 
-1.2% 
4.6% 
2.6% 
0.2% 
2.7% 
30.4% 
0.9% 
-0.3% 
3.0% 
6.5% 
-2.6% 
7.0% 
-1.4% 
2.8% 
2.9% 
-1.1% 
-0.4% 
-0.5% 
-0.9% 
-0.5% 
-0.6% 
-2.2% 
-0.1% 
0.1% 
0.1% 
-4.2% 
-0.1% 
-0.1% 
1.3% 
4.8% 
-4.2% 
5.2% 
-3.0% 
1.2% 
1.2% 
Annual % 
2.5% 
3.9% 
-4.2% 
6.8% 
2.6% 
2.6% 
1.1% 
2.9% 
0.2% 
1.5% 
-6.4% 
0.2% 
-1.2% 
0.5% 
-0.3% 
-0.3% 
-1.7% 
0.0% 
2.1% 
0.7% 
-2.8% 
4.0% 
2.6% 
2.4% 
2.5% 
47.1% 
0.2% 
-0.3% 
2.9% 
3.9% 
-4.4% 
7.1% 
2.2% 
1.0% 
3.9% 
0.4% 
-0.2% 
0.1% 
0.3% 
-0.2% 
0.3% 
-0.4% 
-0.1% 
1.1% 
0.1% 
-0.6% 
-1.8% 
1.1% 
0.6% 
1.6% 
-6.5% 
4.6% 
-0.1% 
-1.3% 
1.6% 
Change 
2.3% 
3.9% 
2.5% 
1.0% 
2.0% 
-0.1% 
1.9% 
2.6% 
0.5% 
2.0% 
0.6% 
-1.9% 
0.1% 
0.8% 
-0.1% 
-2.5% 
-0.5% 
0.1% 
0.9% 
2.0% 
0.0% 
1.4% 
2.3% 
2.0% 
2.3% 
1.9% 
0.5% 
-0.1% 
1.9% 
3.7% 
2.5% 
0.2% 
-2.8% 
1.9% 
4.1% 
-0.4% 
-0.1% 
-0.2% 
-0.3% 
0.0% 
-0.8% 
-2.8% 
-0.1% 
1.5% 
-0.6% 
-5.2% 
-0.6% 
1.6% 
0.0% 
1.8% 
0.6% 
-1.6% 
-4.6% 
0.0% 
2.2% 
3.7% 
4.9% 
3.4% 
2.7% 
3.3% 
4.5% 
2.3% 
3.2% 
0.6% 
1.8% 
0.3% 
1.4% 
-0.7% 
0.1% 
1.0% 
1.8% 
-0.4% 
0.5% 
0.7% 
-1.1% 
3.5% 
1.5% 
2.5% 
3.2% 
2.5% 
13.3% 
-0.6% 
-0.2% 
4.7% 
4.9% 
3.0% 
2.4% 
6.7% 
2.2% 
7.3% 
1.0% 
0.1% 
0.0% 
-1.4% 
-0.3% 
-0.4% 
2.1% 
-0.1% 
4.0% 
2.0% 
3.9% 
-0.5% 
4.5% 
1.6% 
1.8% 
0.0% 
-0.7% 
3.5% 
-0.8% 
4.1% 
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NORTH AFRICA : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
205.7 
0.4 
182.9 
19.1 
0.0 
1.0 
0.0 
2.3 
199.4 
0.4 
156.0 
39.4 
0.0 
0.9 
0.0 
2.7 
238.5 
0.3 
177.7 
56.6 
0.0 
1.0 
0.0 
3.0 
260.3 
0.3 
183.3 
72.2 
0.0 
1.2 
0.0 
3.4 
270.2 
0.2 
183.6 
81.7 
0.0 
1.2 
0.0 
3.5 
269.6 
0.2 
178.2 
86.3 
0.0 
1.3 
0.0 
3.5 
-0.6% 
1.3% 
-3.1% 
15.6% 
-3.1% 
2.9% 
3.6% 
-7.8% 
2.6% 
7.5% 
2.7% 
2.1% 
1.5% 
-0.9% 
0.5% 
4.1% 
3.2% 
2.4% 
3.8% 
-25.4% 
0.2% 
13.2% 
3.3% 
1.8% 
-0.3% 
4.9% 
-2.9% 
5.7% 
4.3% 
0.0% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
-157.0 
0.6 
-149.4 
-140.8 
-8.6 
-8.2 
0.0 
-131.3 
1.9 
-112.4 
-93.6 
-18.8 
-20.8 
0.0 
-158.9 
2.3 
-131.6 
-105.5 
-26.1 
-29.6 
0.0 
-156.6 
3.0 
-120.4 
-95.1 
-25.2 
-39.2 
0.0 
-162.5 
2.9 
-118.3 
-93.0 
-25.3 
-47.1 
0.0 
-161.7 
2.8 
-114.4 
na 
na 
-50.1 
0.0 
-3.5% 
27.6% 
-5.5% 
-7.8% 
16.8% 
20.6% 
3.9% 
3.7% 
3.2% 
2.4% 
6.8% 
7.3% 
-7.8% 
-0.2% 
4.3% 
-1.5% 
-1.7% 
-0.6% 
4.8% 
-10.9% 
3.8% 
-2.4% 
-1.7% 
-2.3% 
0.5% 
20.0% 
600.0% 
-0.5% 
-1.9% 
-3.3% 
na 
na 
6.6% 
0.0% 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
44.2 
1.1 
28.9 
10.9 
3.3 
65.4 
2.2 
41.1 
18.6 
3.5 
80.0 
2.7 
46.4 
26.9 
4.0 
92.3 
3.3 
51.4 
32.9 
4.6 
97.3 
3.0 
54.9 
34.6 
4.7 
101.0 
3.1 
56.9 
36.2 
4.8 
8.1% 
14.7% 
7.3% 
11.2% 
1.3% 
4.1% 
4.2% 
2.5% 
7.7% 
2.3% 
2.4% 
3.2% 
1.7% 
3.4% 
2.5% 
5.4% 
-9.2% 
6.8% 
5.1% 
2.4% 
3.8% 
2.0% 
3.7% 
4.5% 
1.3% 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
39.1 
0.0 
11.6 
27.5 
66.9 
0.0 
9.9 
57.0 
91.5 
0.0 
11.3 
80.2 
113.2 
0.0 
13.7 
99.5 
118.6 
0.0 
14.2 
104.5 
na 
na 
na 
na 
11.4% 
-3.1% 
15.7% 
6.5% 
2.7% 
7.1% 
3.6% 4.8% 
3.2% 3.5% 
3.7% 5.0% 
na 
na 
na 
n a 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
10.9 
0.0 
3.4 
7.6 
17.7 
0.0 
3.4 
14.3 
23.9 
0.0 
3.7 
20.2 
32.9 
0.0 
4.1 
28.9 
32.9 
0.0 
4.0 
28.9 
na 
na 
na 
na 
10.2% 
0.2% 
13.6% 
6.2% 
1.6% 
7.2% 
5.5% -0.1% 
1.6% -1.5% 
6.1% 0.1% 
n a 
n a 
n a 
na 
Average Load Factor in %  40.8  43.1  43.7  39.2  41.1  LIS  0.3%  4.9% 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
9.0 
0.4 
5.5 
3.1 
0.0 
0.0 
6.2 
15.0 
0.3 
8.2 
6.4 
0.0 
0.0 
32.6 
18.6 
0.7 
9.6 
8.3 
0.0 
0.0 
37.0 
25.7 
1.3 
10.4 
13.9 
0.0 
0.0 
33.3 
26.9 
1.4 
11.1 
14.4 
0.0 
0.0 
33.4 
na 
na 
na 
na 
na 
na 
na 
10.8% 
-1.1% 
8.4% 
15.5% 
-
-
4.5% 
4.4% 
15.4% 
3.2% 
5.2% 
-
-
2.5% 
5.5% 
11.1% 
1.3% 
9.0% 
-
-
-1.7% 
4.9% 
6.5% 
6.5% 
3.6% 
_ 
_ 
0.1% 
na 
na 
na 
na 
na 
na 
na 
Non-Energy Uses  1.9  3.3  3.7  5.6  5.9  na 11.4%  2.7%  7.0% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
29.0 
0.7 
20.8 
2.4 
2.8 
0.0 
2.3 
40.8 
1.6 
27.9 
4.1 
4.5 
0.0 
2.7 
47.2 
1.7 
30.5 
5.5 
6.6 
0.0 
3.0 
54.6 
1.5 
33.6 
7.8 
8.3 
0.0 
3.4 
58.1 
1.5 
36.4 
8.1 
8.7 
0.0 
3.5 
na 
na 
na 
na 
na 
na 
na 
7.1% 
18.9% 
6.0% 
11.6% 
10.3% 
-
2.9% 
3.0% 
0.7% 
1.8% 
5.7% 
8.0% 
-
2.1% 
2.4% 
-1.5% 
1.6% 
6.1% 
3.7% 
_ 
2.3% 
6.5% 
-2.1% 
8.4% 
3.4% 
5.5% 
_ 
1.7% 
na 
na 
na 
na 
na 
na 
n a 
C02 Emissions in Mt of C02  114.9 168.5 203.8 231.6  246.1  256.1  3.9%  2.2%  4.1
c 
Indicators 
Population (Million) 
GDP (Index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
( 1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources 
(2) Estimates. 
88.35 
89.5 
366.8 
0.50 
442 
1.3 
-343.5 
101.09 
100.0 
485.8 
0.65 
662 
1.7 
-195.0 
114.07 
110.5 
537.5 
0.70 
803 
1.79 
-193.3 
128.96 
124.9 
548.6 
0.72 
878 
1.80 
-163.7 
131.39 
128.1 
563.9 
0.74 
903 
1.87 
-161.6 
133.89 
134.4 
557.9 
0.75 
na 
1.91 
-155.4 
2.7% 
2.2% 
5.8% 
5.3% 
8.4% 
5.1% 
-10.7% 
2.4% 
2.0% 
2.0% 
1.6% 
3.9% 
1.4% 
-0.2% 
2.1% 
2.1% 
0.3% 
0.3% 
1.5% 
0.1% 
-2.7% 
1.9% 
2.5% 
2.8% 
3.4% 
2.9% 
4.3% 
-1.2% 
1.9% 
5.0% 
-1.1% 
1.9% 
na 
2.1% 
-3.9% 
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NORTH AFRICA .MAIN INDICATORS 
1980  1985  1990  1995  1996 1997 85/80 90/85 96/90 97/96 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
44.2 
8.4 
0.6 
6.4 
28.9 
11.0 
8.9 
9.0 
366.8 
69.9 
4.9 
90.9 
73.5 
75.0 
501 
124 
100 
102 
9.5% 
13.0% 
0.1% 
14.6% 
3.3 
1.0 
2.3 
0.0 
27.6 
37.6 
114.9 
24.4 
1.8 
16.0 
27.5 
27.2 
17.9 
2.6 
2.6 
2.9 
3.1 
3.1 
2.5 
2.5 
3.1 
2.0 
1300 
311 
308 
203 
953 
203 
15 
133 
228 
225 
149 
65.4 
14.3 
0.8 
9.2 
40.7 
14.8 
12.8 
13.0 
485.8 
106.0 
5.6 
110.0 
95.4 
96.9 
647 
147 
127 
129 
11.1% 
12.5% 
0.2% 
20.2% 
3.5 
0.9 
2.7 
0.0 
26.2 
34.9 
168.5 
40.5 
2.3 
23.3 
37.7 
39.3 
25.3 
2.6 
2.7 
2.8 
3.1 
3.1 
2.5 
2.5 
3.1 
1.9 
1666 
373 
389 
250 
1251 
301 
17 
173 
280 
292 
188 
80.0 
17.7 
0.9 
14.6 
47.1 
17.4 
12.7 
17.0 
537.5 
119.2 
6.1 
116.6 
85.2 
114.5 
702 
152 
111 
149 
14.1% 
14.3% 
0.3% 
24.1% 
4.0 
1.0 
3.0 
0.0 
26.6 
34.7 
203.8 
50.4 
2.8 
36.7 
43.1 
38.8 
31.9 
2.5 
2.7 
2.8 
3.1 
3.1 
2.5 
2.5 
3.1 
1.9 
1787 
378 
340 
280 
1369 
339 
19 
247 
290 
261 
214 
90.3 
24.5 
1.0 
12.0 
52.7 
16.7 
13.3 
22.7 
565.2 
153.1 
6.1 
104.7 
83.2 
141.9 
714 
132 
105 
179 
15.5% 
18.3% 
0.4% 
22.4% 
4.4 
1.0 
3.3 
0.0 
27.2 
34.4 
226.1 
68.7 
3.0 
30.6 
38.8 
40.3 
44.7 
2.5 
2.7 
2.8 
3.1 
3.1 
2.6 
2.3 
3.0 
2.0 
1787 
307 
319 
353 
1416 
430 
19 
192 
243 
252 
280 
92.3 
24.6 
1.0 
12.1 
54.4 
17.5 
13.9 
23.1 
548.6 
146.5 
6.0 
103.8 
82.4 
137.3 
716 
135 
107 
179 
15.2% 
17.5% 
0.4% 
22.3% 
4.6 
1.2 
3.4 
0.0 
27.3 
35.6 
231.6 
69.0 
3.1 
30.9 
41.0 
42.0 
45.6 
2.5 
2.7 
2.8 
3.1 
3.1 
2.6 
2.3 
3.0 
2.0 
1796 
318 
326 
354 
1377 
410 
18 
184 
244 
250 
271 
97.3 
25.9 
1.1 
12.8 
58.0 
18.6 
14.1 
25.2 
563.9 
149.9 
6.1 
108.0 
81.7 
146.3 
740 
142 
107 
192 
15.0% 
17.9% 
0.4% 
21.1% 
4.7 
1.2 
3.5 
0.0 
27.2 
35.7 
246.1 
72.5 
3.2 
32.5 
43.6 
42.7 
51.5 
2.5 
2.7 
2.8 
3.1 
3.1 
2.5 
2.3 
3.0 
2.0 
1873 
332 
325 
392 
1427 
421 
19 
189 
253 
248 
299 
8.1% 
11.1% 
5.0% 
7.7% 
7.1% 
6.2% 
7.7% 
7.6% 
5.8% 
8.7% 
2.7% 
3.9% 
5.3% 
5.3% 
5.3% 
3.4% 
4.8% 
4.8% 
3.0% 
-0.8% 
9.7% 
6.6% 
1.2% 
-3.1% 
2.9% 
-
-1.0% 
-1.5% 
8.0% 
10.6% 
5.0% 
7.7% 
6.5% 
7.7% 
7.1% 
-0.2% 
0.7% 
-0.4% 
0.0% 
0.0% 
0.0% 
0.3% 
0.0% 
-0.5% 
5.1% 
3.7% 
4.8% 
4.3% 
5.6% 
8.2% 
2.7% 
5.4% 
4.2% 
5.3% 
4.8% 
Annual % 
4.1% 
4.4% 
3.8% 
9.6% 
3.0% 
3.2% 
-0.2% 
5.5% 
2.0% 
2.4% 
1.7% 
1.2% 
-2.2% 
3.4% 
1.6% 
0.8% 
-2.6% 
3.0% 
4.9% 
2.8% 
13.1% 
3.6% 
2.3% 
2.7% 
2.1% 
-
0.3% 
-0.2% 
3.9% 
4.5% 
3.8% 
9.6% 
2.7% 
-0.3% 
4.8% 
-0.2% 
0.1% 
0.0% 
0.0% 
0.0% 
-0.1% 
-0.5% 
0.0% 
-0.7% 
1.4% 
0.3% 
-2.7% 
2.3% 
1.8% 
2.4% 
1.7% 
7.4% 
0.7% 
-2.3% 
2.7% 
Change 
2.4% 
5.6% 
1.8% 
-3.1% 
2.4% 
0.1% 
1.5% 
5.2% 
0.3% 
3.5% 
-0.2% 
-1.9% 
-0.6% 
3.1% 
0.3% 
-1.9% 
-0.6% 
3.1% 
1.3% 
3.4% 
4.6% 
-1.3% 
2.5% 
3.2% 
2.3% 
-
0.5% 
0.4% 
2.2% 
5.4% 
1.8% 
-2.8% 
-0.8% 
1.3% 
6.1% 
-0.2% 
-0.1% 
-0.2% 
0.0% 
0.0% 
0.3% 
-0.9% 
-0.1% 
0.9% 
0.1% 
-2.9% 
-0.7% 
4.0% 
0.1% 
3.2% 
-0.2% 
-4.8% 
-2.8% 
-0.7% 
4.0% 
5.4% 
4.9% 
5.0% 
6.0% 
6.5% 
6.8% 
1.7% 
9.3% 
2.8% 
2.3% 
2.4% 
4.1% 
-0.8% 
6.5% 
3.4% 
4.8% 
-0.2% 
7.2% 
-1.0% 
1.8% 
-0.1% 
-5.2% 
2.1% 
3.3% 
1.7% 
-
-0.4% 
0.2% 
6.3% 
5.1% 
5.0% 
5.4% 
6.3% 
1.6% 
12.9% 
0.8% 
0.2% 
0.2% 
0.0% 
0.0% 
-0.6% 
-0.4% 
-0.1% 
3.4% 
4.3% 
4.4% 
-0.3% 
10.9% 
3.6% 
2.5% 
2.4% 
2.7% 
3.7% 
-0.9% 
10.1% 
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SUB-SAHARAN AFRICA : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985  1990  1996  1997  1998(2)  85/80  90/85  96/90  97/96  98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (Index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
351,1 
69,5 
127,5 
1,3 
0,0 
3,1 
0,0 
149,7 
-102,7 
-19,0 
-84,5 
-90,5 
6,0 
0,0 
0,8 
241,6 
50,5 
36,2 
1,3 
153,6 
144,9 
0,0 
35,9 
109,0 
34,4 
0,0 
11,1 
23,3 
48,0 
29,8 
26,5 
2,4 
0,9 
0,0 
0,0 
31,4 
3,4 
213,2 
20,5 
31,4 
0,6 
11,0 
0,0 
149,7 
298,6 
376,89 
93,8 
1267,0 
0,64 
385 
0,8 
-41,8 
394,8 
102,6 
113,6 
3,1 
1,4 
3,3 
0,0 
170,7 
-109,7 
-32,0 
-77,8 
-84,4 
6,7 
0,0 
0,1 
284,9 
70,6 
35,8 
3,1 
175,4 
194,6 
5,3 
38,1 
151,2 
45,2 
1,0 
14,2 
30,0 
49,2 
37,1 
32,2 
3,0 
1,8 
0,0 
0,0 
35,1 
5,9 
232,5 
15,3 
32,5 
1,0 
13,1 
0,0 
170,7 
311,0 
436,56 
100,0 
1400,9 
0,65 
446 
0,7 
-38,1 
455,9 
104,3 
146,3 
5,3 
2,2 
3,7 
0,3 
193,7 
-136,0 
-33,3 
-102,6 
-107,0 
4,4 
0,0 
-0,2 
316,8 
71,0 
40,9 
5,3 
199,6 
229,1 
8,4 
42,8 
177,8 
58,5 
1,8 
16,7 
40,0 
44,7 
43,0 
38,3 
2,5 
1,8 
0,3 
0,0 
35,6 
5,3 
263,3 
16,5 
36,0 
1,7 
15,5 
0,0 
193,6 
349,8 
504,71 
113,4 
1373,7 
0,63 
454 
0,69 
-42,5 
542,5 
120,7 
185,1 
6,6 
3,1 
4,1 
0,4 
222,6 
-174,1 
-39,7 
-134,2 
-141,1 
7,0 
0,0 
-0,2 
363,4 
82,8 
44,3 
6,6 
229,7 
269,6 
11,8 
47,2 
210,6 
61,9 
1,8 
17,5 
42,5 
49,7 
51,4 
46,3 
3,0 
1,6 
0,4 
0,0 
35,3 
8,6 
295,2 
12,8 
40,1 
1,9 
18,0 
0,0 
222,4 
387,2 
587,46 
125,7 
1422,0 
0,62 
459 
0,66 
-47,3 
567,0 
128,3 
196,1 
6,5 
3,3 
4,2 
0,4 
228,1 
-185,4 
-42,4 
-142,8 
-152,0 
9,2 
0,0 
-0,2 
375,3 
84,4 
48,8 
6,5 
235,6 
280,6 
12,6 
48,7 
219,3 
63,1 
1,8 
17,5 
43,7 
50,7 
53,8 
48,4 
3,3 
1,7 
0,4 
0,0 
35,0 
8,5 
303,0 
13,8 
40,9 
1,9 
18,7 
0,0 
227,9 
401,9 
604,29 
129,9 
1420,0 
0,62 
464 
0,67 
-48,9 
572,3 
128,5 
201,4 
6,3 
3,6 
4,1 
0,4 
228,1 
-190,2 
-42,5 
-147,8 
na 
na 
0,1 
-0,1 
377,8 
86,0 
49,3 
6,4 
236,2 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
405,8 
621,20 
133,6 
1390,5 
0,61 
na 
0,65 
-49,8 
2,4% 
8,1% 
-2,3% 
18,7% 
-
1,2% 
30,4% 
2,7% 
1,3% 
11,0% 
-1,6% 
-1,4% 
2,2% 
-
-40,2% 
3,4% 
6,9% 
-0,2% 
18,7% 
2,7% 
6,1% 
-
1,2% 
6,8% 
5,6% 
-
5,0% 
5,2% 
0,5% 
4,4% 
4,0% 
4,7% 
14,2% 
30,4% 
-
2,2% 
11,8% 
1,7% 
-5,7% 
0,7% 
10,5% 
3,4% 
-
2,7% 
0,8% 
3,0% 
1,3% 
2,0% 
0,4% 
3,0% 
-2,1% 
-1,9% 
2,9% 
0,3% 
5,2% 
11,2% 
9,7% 
2,4% 
47,1% 
2,6% 
4,4% 
0,8% 
5,7% 
4,9% 
-7,8% 
-
-
2,1% 
0,1% 
2,7% 
11,2% 
2,6% 
3,3% 
9,7% 
2,4% 
3,3% 
5,3% 
13,8% 
3,3% 
5,9% 
-1,9% 
3,0% 
3,5% 
-3,8% 
0,4% 
47,1% 
-
0,3% 
-2,1% 
2,5% 
1,6% 
2,1% 
11,5% 
3,5% 
-
2,6% 
2,4% 
2,9% 
2,5% 
-0,4% 
-0,8% 
0,4% 
-0,6% 
2,2% 
2,9% 
2,5% 
4,0% 
3,7% 
5,7% 
1,6% 
1,9% 
2,3% 
4,2% 
3,0% 
4,6% 
4,7% 
7,8% 
-
2,1% 
2,3% 
2,6% 
1,3% 
3,7% 
2,4% 
2,8% 
5,7% 
1,6% 
2,9% 
0,9% 
0,0% 
0,8% 
1,0% 
1,8% 
3,0% 
3,2% 
3,5% 
-1,9% 
1,9% 
-
-0,2% 
8,4% 
1,9% 
-4,1% 
1,8% 
2,1% 
2,5% 
-
2,3% 
1,7% 
2,6% 
1,7% 
0,6% 
-0,2% 
0,2% 
-0,8% 
1,8% 
4,5% 
6,3% 
6,0% 
-0,6% 
7,4% 
3,2% 
13,3% 
2,5% 
6,5% 
6,6%· 
6,4% 
7,7% 
32,2% 
-
30,5% 
3,3% 
1,9% 
10,2% 
-0,6% 
2,5% 
4,1% 
7,4% 
3,0% 
4,1% 
2,0% 
0,0% 
0,0% 
2,9% 
2,1% 
4,8% 
4,6% 
8,7% 
1,5% 
13,3% 
-
-0,7% 
-0,3% 
2,6% 
7,2% 
2,0% 
-1,9% 
3,5% 
-
2,5% 
3,8% 
2,9% 
3,4% 
-0,1% 
0,4% 
1,2% 
0,9% 
3,3% 
0,9% 
0,1% 
2,7% 
-3,9% 
7,9% 
-1,1% 
0,0% 
0,0% 
2,6% 
0,4% 
3,5% 
na 
na 
-
-75,3% 
0,7% 
1,9% 
1,0% 
-2,3% 
0,2% 
na 
na 
na 
na 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
n a 
na 
na 
n a 
na 
n a 
n a 
n a 
na 
na 
n a 
1,0% 
2,8% 
2,8% 
-2,1% 
-2,1% 
n a 
-1,8% 
1,9% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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SUB-SAHARAN AFRICA : MAIN INDICATORS 
1980  1985  1990  1995  1996 1997 85/80 90/85 96/90 97/96 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of CO2/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
241.6 
25.7 
4.1 
2.8 
198.0 
42.4 
22.3 
133.3 
1267.0 
134.7 
21.8 
222.2 
116.8 
699.2 
641 
112 
59 
354 
5.6% 
16.6% 
1.7% 
2.7% 
152.8 
3.1 
149.7 
0.0 
801.2 
405.4 
298.6 
98.1 
15.9 
6.0 
82.4 
68.5 
27.7 
1.2 
3.5 
3.8 
3.5 
3.8 
2.1 
1.9 
3.1 
0.2 
792 
219 
182 
73 
1566 
515 
83 
32 
432 
359 
145 
284.9 
33.5 
3.5 
4.0 
214.3 
40.7 
23.2 
150.3 
1400.9 
164.9 
17.2 
200.2 
114.2 
739.2 
653 
93 
53 
344 
6.1% 
20.1% 
1.7% 
3.0% 
174.0 
3.3 
170.7 
0.0 
855.5 
398.5 
311.0 
127.4 
13.2 
7.7 
64.5 
70.7 
27.3 
1.1 
3.4 
3.8 
3.3 
3.8 
1.9 
1.6 
3.0 
0.2 
712 
148 
162 
62 
1529 
626 
65 
38 
317 
348 
134 
316.8 
40.1 
2.5 
3.8 
242.1 
45.7 
25.4 
171.0 
1373.7 
173.9 
11.0 
198.3 
110.0 
741.5 
628 
91 
50 
339 
6.4% 
20.4% 
1.3% 
3.4% 
197.6 
3.7 
193.6 
0.3 
856.8 
391.5 
349.8 
153.3 
9.7 
6.8 
71.0 
77.0 
31.8 
1.1 
3.3 
3.8 
3.4 
3.8 
1.8 
1.6 
3.0 
0.2 
693 
141 
152 
63 
1517 
665 
42 
30 
308 
334 
138 
358.3 
45.7 
3.1 
7.5 
265.5 
43.2 
28.1 
194.3 
1470.0 
187.4 
12.8 
177.1 
115.2 
797.1 
626 
75 
49 
340 
6.6% 
21.6% 
1.3% 
4.0% 
221.3 
3.9 
217.0 
0.3 
907.9 
386.9 
380.8 
175.3 
12.0 
13.2 
51.7 
85.0 
43.5 
1.1 
3.3 
3.8 
3.4 
3.8 
1.8 
1.2 
3.0 
0.2 
666 
90 
149 
76 
1562 
719 
49 
54 
212 
349 
178 
363.4 
48.0 
3.0 
7.4 
270.8 
45.4 
28.9 
196.5 
1422.0 
187.9 
11.6 
177.7 
113.0 
769.0 
619 
77 
49 
335 
6.7% 
22.3% 
1.3% 
3.8% 
226.8 
4.1 
222.4 
0.4 
887.6 
386.1 
387.2 
184.4 
11.3 
13.3 
55.0 
87.5 
35.7 
1.1 
3.3 
3.8 
3.3 
3.8 
1.8 
1.2 
3.0 
0.2 
659 
94 
149 
61 
1515 
722 
44 
52 
215 
342 
140 
375.3 
50.4 
3.1 
7.3 
278.1 
47.1 
29.6 
201.4 
1420.0 
190.6 
11.6 
178.2 
112.1 
762.1 
621 
78 
49 
333 
6.7% 
21.9% 
1.3% 
3.9% 
232.5 
4.2 
227.9 
0.4 
879.8 
384.8 
401.9 
193.4 
11.6 
12.6 
58.8 
89.7 
35.7 
1.1 
3.3 
3.8 
3.3 
3.8 
1.7 
1.2 
3.0 
0.2 
665 
97 
148 
59 
1521 
732 
44 
48 
223 
339 
135 
3.4% 
5.5% 
-3.3% 
7.5% 
1.6% 
-0.8% 
0.8% 
2.4% 
2.0% 
4.1% 
-4.6% 
-2.1% 
-0.5% 
1.1% 
0.4% 
-3.7% 
-2.1% 
-0.5% 
1.8% 
3.8% 
0.3% 
1.8% 
2.6% 
1.2% 
2.7% 
30.4% 
1.3% 
-0.3% 
0.8% 
5.4% 
-3.6% 
4.9% 
-4.8% 
0.6% 
-0.3% 
-2.5% 
-0.5% 
-0.1% 
-1.0% 
-0.3% 
-2.4% 
-4.0% 
-0.2% 
-2.7% 
-2.1% 
-7.5% 
-2.3% 
-3.2% 
-0.5% 
4.0% 
-4.8% 
3.5% 
-6.0% 
-0.6% 
-1.6% 
Annual % 
2.1% 
3.6% 
-6.3% 
-1.2% 
2.5% 
2.4% 
1.8% 
2.6% 
-0.4% 
1.1% 
-8.6% 
-0.2% 
-0.7% 
0.1% 
-0.8% 
-0.6% 
-1.1% 
-0.3% 
1.0% 
0.3% 
-4.6% 
2.8% 
2.6% 
2.4% 
2.6% 
47.1% 
0.0% 
-0.4% 
2.4% 
3.8% 
-6.1% 
-2.3% 
1.9% 
1.7% 
3.1% 
0.2% 
-0.2% 
0.1% 
0.5% 
0.2% 
-1.1% 
-0.4% 
-0.1% 
0.5% 
-0.6% 
-1.0% 
-1.2% 
0.2% 
-0.2% 
1.2% 
-8.4% 
-4.7% 
-0.6% 
-0.8% 
0.6% 
Change 
2.3% 
3.1% 
2.7% 
11.8% 
1.9% 
-0.1% 
2.2% 
2.3% 
0.6% 
1.3% 
1.0% 
-1.8% 
0.4% 
0.6% 
-0.2% 
-2.6% 
-0.4% 
-0.2% 
0.6% 
1.6% 
-0.8% 
1.9% 
2.3% 
1.6% 
2.3% 
1.9% 
0.6% 
-0.2% 
1.7% 
3.1% 
2.7% 
11.7% 
-4.2% 
2.2% 
1.9% 
-0.6% 
0.1% 
0.1% 
-0.4% 
0.0% 
-0.1% 
-4.0% 
0.0% 
-0.4% 
-0.8% 
-6.5% 
-0.4% 
-0.6% 
0.0% 
1.4% 
0.9% 
9.8% 
-5.8% 
0.4% 
0.2% 
3.3% 
4.9% 
2.8% 
-2.6% 
2.7% 
3.7% 
2.6% 
2.5% 
-0.1% 
1.4% 
-0.6% 
0.3% 
-0.8% 
-0.9% 
0.4% 
0.8% 
-0.3% 
-0.4% 
0.8% 
-1.9% 
3.9% 
3.0% 
2.5% 
3.2% 
2.5% 
13.3% 
-0.9% 
-0.4% 
3.8% 
4.9% 
2.5% 
-4.6% 
7.0% 
2.5% 
0.0% 
0.5% 
0.0% 
0.0% 
-1.7% 
-0.3% 
-2.1% 
3.2% 
-0.1% 
-2.4% 
0.9% 
4.0% 
-0.4% 
-2.7% 
0.4% 
1.4% 
-0.9% 
-7.8% 
3.5% 
-0.9% 
-3.3% 
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MIDDLE EAST: Major trends (1985-1998} 
• Regional economic development is becoming less dependent on oil revenues 
• Diversification and increasing welfare sustained final energy demand growth of 44% since 1990 
•Tertiary-domestic sector largely dominated final demand for structural reasons, but industry has increased rapidly 
• The share of electricity in final demand seems to have stabilised since 1994 
• Hydrocarbons dominated the energy market with gas progressively substituting oil 
■ Oil production overtook the historical peak of 1974 
■ Middle East accounted for 50% of world hydrocarbon reserves but only 18% of world fossil reserves 
• Grid interconnection is on the way 
■ Upgrading and expansions were continuing in oil refineries 
■ Growth in energy intensity has slowed down progressively since 1990 
• CO2 emissions have increased by 50% since 1990 
• Despite financial crises, Asia remained by far the largest market for oil exports 
This region includes 13 different countries: Bahrain, Iran, Iraq, Israel, 
Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syria, the United 
Arab Emirates and Yemen. These countries together have a popula-
tion of 160 million inhabitants, growing by about 2.6% per year since 
1990. Over this period, the region has undergone several wars, involv-
ing two or more countries (Lebanon, Iran-Iraq, Gulf War...) Inflicting 
severe damage upon basic industrial or energy infrastructure targets. 
The situation has become progressively more peaceful and clear 
progress In welfare and Industrial activity is noticeable. The region is 
also one of contrasts, including some developing countries and some 
others that show many characteristics of highly-industrialised coun-
tries. Some very small states, with only a few hundred thousand 
inhabitants, are neighbours of very large and powerful countries. 
Regional economic development is becoming less dependent on oil 
revenues... 
Economic development in this region continues to be heavily influ-
enced by crude oil prices and production as many of these 
economies effectively rely on production and exportation of a single 
commodity. Saudi Arabia, despite attempts to diversify its economic 
activities, illustrates this situation very well: it remains heavily depen-
dent on oil revenues for around 90% of total export earnings, about 
70% of state revenues and 40% of GDP. Nevertheless, the marked 
decline of oil prices in 1998 had a limited impact on the GDP evolu-
tion at the regional level even though falling oil prices threw that 
year's budgets for oil producing countries into chaos, as they scram-
bled to cut expenditures, raise revenues and reduce budget deficits. 
Increasing oil exports, by 8% in 1998, helped to minimize these 
effects. 
World oil prices declined sharply in late 1997, and continued to 
remain extremely low throughout 1998 and into early 1999. 
Beginning in late 1997, the OPEC "basket" price fell rapidly,from near-
ly $19 per barrel in November 1997 to under $10 per barrel in 
December 1998. Low oil prices were caused by several main factors, 
including: OPEC's December 1,1997 agreement to raise the group's 
production quota by 10%, which was later reversed by a series of pro-
duction cuts beginning in March 1998; warmer than normal winters 
in 1997/1998 and 1998/1999 in the northern hemisphere; increasing 
Iraqi oil exports; and depressed oil demand due to the continuing 
economic crisis in East Asia. 
In other words, oil price and production fluctuations continued to 
influence the major components of the economy of oil producing 
countries (budgets, revenues, GDP...) but to a lesser extent. Between 
1980 and 1985, the combined reduction of oil prices and oil exports 
cut oil revenues by 40% leading to a GDP reduction of about 10%. 
The rapid fall in oil prices in 1986 by more than 50% was coupled with 
a GDP slump of about 5.5%. After four years of stagnation, GDP start-
ed to increase regularly in 1990 at an average yearly rate of 3.1% until 
Main Indicators (1985 = 100) 
Gross Inland 
Consumption 
Energy Intensity 
^ 
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1998. At the same time, oil prices remained quite low even during the 
Gulf War but exports increased regularly to overtake their 1980's level 
in 1998. Fortunately, the progressive diversification of the regional 
economy beyond the oil industry reduced the sensitivity of GDP to oil 
revenues, principally during the 1990's when GDP increased by 27% 
whereas oil revenues declined by 40%. In particular, the regional GDP 
still increased by 2.7% in 1998 despite a collapse in oil revenues of 
about 30%. 
In many countries of the region, an informal social contract exists 
whereby the general population benefits from the fact that their 
country is a large net oil exporter. Much of the benefit comes in the 
form of low domestic energy prices. One of the main benefits of the 
region's low energy prices has been the development of a thriving 
chemicals industry. Converting the region's substantial energy 
reserves into chemicals not only helps to diversify the region's econ-
omy away from energy, and oil in particular, but also adds value, pro-
vides well-paid employment and stimulates economic development. 
Main items 
With some 64% of global oil and 34% of total gas reserves, the 
Middle East is the world's most energy-orientated region.These 
geological realities dictate that the Middle East will increase its 
significance in global energy markets over the next few decades; 
and much of the region will continue to rely heavily upon export 
revenues from oil and gas. In recent years the development of 
non-OPEC sources of oil and falling real oil prices (especially in 
1997/99) have reduced oil-related export earnings and govern-
ment revenues. Population growth is broadly matching that of 
GDP so that average regional per capita incomes are rising quite 
slowly. Huge income inequalities remain given the control of oil 
revenues by states and royal households. Efforts continue to 
diversify many economies away from crude oil exports - particu-
larly by adding value to basic natural resources through refining, 
petrochemicals and iron and steel, but also by an emerging elec-
trical/electronic goods sector. Population growth and economic 
development are swelling regional energy demand. Gas use is 
expanding (in part to substitute for oil destined for export mar-
kets), especially in power generation but also In final end use 
sectors. Gas production is rising steeply and, In future, gas 
exports to Asia and Europe will assume much greater economic 
and strategic importance. Regional electricity demand is also 
growing and moves are in hand to interconnect national grid 
networks. Some electric utilities'are unable to self-finance capac-
ity expansion, exacerbated by subsidised electricity prices. Power 
sector liberalisation and privatisation are under active review in 
some countries. But, to provide adequate incentives to attract 
external private capital, these measures will need to be accom-
panied by pricing and regulatory reforms. 
ENERGY OUTLOOK 
Diversification and increasing welfare sustained final energy 
demand growth of 44% since 1990... 
As a result of the industrial diversification experienced over the last 
ten years, combined with higher living standards, final energy 
demand has increased by about 44% since 1990 on a regular basis 
over the whole region - excepting Iran and Qatar which both grew 
substantially faster; and Kuwait which remained stable for factors 
other than those of the Gulf War. The share absorbed by Iran and 
Saudi Arabia, the two major contributors, increased continuously to 
reach 62% of the whole region's consumption in 1997 against 58% in 
1980. 
MIDDLE EAST : FINAL ENERGY CONSUMPTION (MTOE) 
Middle East 
Industry 
Transport 
Tertiary-Domestic 
Iran 
Industry 
Transport 
Tertiary-Domestic 
Saudi Arabia 
Industry 
Transport 
Tertiary-Domestic 
1980 
87.3 
35.0 
30.0 
22.2 
28.5 
10.5 
4.6 
13.4 
22.3 
12.6 
7.6 
2.1 
1985 
118.6 
39.1 
42.1 
37.3 
43.1 
16.9 
6.2 
20.0 
26.5 
6.7 
12.5 
7.2 
1990 
145.2 
27.3 
41.1 
76.7 
47.7 
5.7 
7.1 
34.9 
38.3 
4.7 
9.9 
23.8 
1995 
191.1 
48.4 
58.8 
83.8 
73.0 
21.0 
19.3 
32.6 
43.5 
4.1 
12.1 
27.3 
1996 
200.6 
51.9 
59.7 
88.9 
78.9 
24.2 
19.4 
35.1 
46.6 
4.8 
12.8 
29.0 
1997 
209.0 
54.7 
60.8 
93.3 
82.6 
25.9 
20.1 
36.5 
47.7 
4.3 
12.9 
30.4 
iX 
2000 Annual Energy Review PART VIII  MIDDLE EAST 
Consumption per fuel highlights the major contributions of hydro-
carbons and electricity, the shares of both solid fuels and biomass 
being less than 1% of total final demand. Since 1980, of the incre-
mental energy demand of about 121 Mtoe, half was met by oil prod-
ucts, natural gas contributed one third and electricity covered the 
remaining 17%. During the same period, the consumption of oil 
products doubled whilst those of natural gas and electricity quadru-
pled. This means that the contribution of oil products in final con-
sumption declined significantly: from 76% in 1980 to 61% in 1997. 
During the same period the share of gas increased from 15% to 26% 
and that of electricity from 9% to 13%. But very large differences 
existed between countries: the share of oil ranging from 18% in Qatar 
to 92% in Yemen. Only some national governments have been suc-
cessful in their efforts to develop indigenous gas consumption to 
substitute for oil products, thus increasing oil exports and conse-
quently oil export revenue. This was particularly the case In Iran and 
Saudi Arabia which together represented 73% of the region's gas 
consumption in 1997 against only 40% in 1980. 
Final Energy Demand 
MIDDLE EAST - FINAL ENERGY DEMAND CORRECTED 
Tertiary-domestic sector largely dominated final demand for structu-
ral reasons, but industry increased rapidly... 
The evolution of final demand by sector was largely dominated by 
the tertiary-domestic sector which more than quadrupled its con-
sumption since 1980, but recent trends demonstrate a marked slow-
down of this evolution with an annual growth of around 2.8% since 
1990. As a consequence its share in total final demand increased from 
25% in 1980 to 45% in 1997, with a maximum of 53% in 1990. But any 
analysis that includes the years 1990 to 1992 must be very cautious as 
clearly some switch occurred between industry and the tertiary-
domestic sectors in the Iranian energy statistics. Estimated correc-
tions suggest an annual growth rate of 5.6% since 1990, compared to 
an average yearly increase by 11% during the 1980's. Although this 
Middle East 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Middle East corrected 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
1989 
147.3 
40.9 
44.5 
61.9 
1989 
147.3 
40.9 
44.5 
61.9 
1990 
144.9 
27.0 
41.1 
76.7 
1990 
144.9 
35.0 
46.1 
63.7 
1991 
151.4 
30.1 
40.0 
81.3 
1991 
151.4 
37.1 
48.0 
66.3 
1992 
167.2 
37.7 
42.7 
86.9 
1992 
167.2 
43.7 
51.7 
71.9 
1993 
176.9 
45.3 
54.9 
76.8 
1993 
176.9 
45.3 
54.9 
76.8 
results from a general phenomena of rapidly increasing living stan-
dards during the 1980's in a region where some countries enjoyed the 
world's highest per capita incomes, it was certainly reinforced by the 
low energy prices in force in some countries and growing population 
that increased by 73% since 1980. Industrial energy consumption 
was heavily affected by the Gulf War which reduced the 1990 energy 
demand to the 1980 level (corrected values), but grew by 6.5% on 
average since 1990, sustained by industrial development in the 
region. Iran was responsible for more than 60% of the increasing con-
sumption, even though large increases also occurred in Lebanon, 
Qatar, Syria and the United Arab Emirates. This impressive diversifica-
tion away from oil, combined with the emergence of associated ser-
vices (banks, insurance...) became the driving force of GDP in almost 
all countries. Industrial energy consumption remained very low In 
Saudi Arabia, a level comparable to that of Qatar, underlining the con-
tinuing large dependence of the Saudi Arabian economy on the oil 
industry. Energy consumption for transport has only doubled since 
1980 driven by Iranian demand which grew more than four times. 
Regional transportation infrastructures have not been extensively 
developed and motorisation levels remain fairly low, at about 100 
vehicles per thousand people. There are two reasons for this. First, car 
ownership levels are highly dependent on income distribution. 
Second, women are actively discouraged from driving in some coun-
tries and this policy will inevitably limit the part of the population 
able to own automobiles. 
The share of electricity in final demand seems to have stabilised since 
1994... 
Electricity's share in final demand reached 12.3% in 1997 from 7.6% 
in 1980 but seems to have stabilised since 1994. Analysis must be 
prudent, as there are some statistical uncertainties about the sectoral 
allocation of electricity consumption in some countries. The share of 
electricity in industry increased from 4.3% in 1980 to 8.4% in 1997 
due to the development and modernisation of industrial infrastruc-
tures. But this contribution remained particularly low compared to 
industrialised countries. Use of electricity increased mainly in Saudi 
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Arabia, Syria, Israel and Jordan. On the other hand, the share in the 
tertiary-domestic sector stabilised at 23% during the whole period. In 
addition, the contribution of electricity to final energy demand varied 
widely, depending on the prosperity, geographical location and eco-
nomic activity of the countries. The highest levels were observed in 
Kuwait (32%), Israel (25%), and the United Arab Emirates (23%). The 
lowest levels were In Iran (7%) and Yemen (5%). 
Hydrocarbons dominated the energy market with gas progressively 
substituting oil... 
Gross inland energy consumption has grown in the period 1980-
1997 by about 5.8% on average. In that context, the 1990's growth 
rate, limited to 3.3%, seemed quite low. It was a consequence of the 
slowdown of GDP caused by the East Asia economic crisis. The 
Middle East is usually considered as an energy supplier, rather than an 
energy consumer. This traditional approach obscures the fact that 
the region's energy demand has grown quickly in recent years and Is 
likely to continue to do so. Oil products dominated the energy mar-
ket, about 60% of total energy consumption in 1998, even though 
their contribution diminished in favour of natural gas, the share of 
which increased from 25% in 1980 to 38% in 1998. Hydrocarbons 
together covered about 97% of all energy requirements in 1997. One 
way for the region's governments to earn additional oil export rev-
enues is to substitute gas for oil in the internal market. Sectors in 
which this policy has been applied include households, industry and 
power generation. Solids contributed a little less than 2%. Israel and 
Iran accounted for most of the 7.3 Mtoe of coal consumed in 1997, 
mainly for power generation. Renewables, mainly limited to hydro, 
represented less than 1%. Two countries, Iran and Syria, produced 
about 90% of the region's hydroelectricity. 
Oil production overtook the historical peak of 1974... 
Indigenous energy production is heavily dominated by oil, with 
88% of total production in 1998 against 96% in 1980. This production 
has fluctuated widely over the last 25 years, depending upon the 
world economic climate, the share of OPEC countries in the world oil 
market and local circumstances (Iran-Iraq War and Gulf War). Peaking 
In 1974 at a level of 1106 Mtoe, oil production fell to 548 Mtoe in 1985 
or 51% below this peak. Since then, a sustained increase, except for a 
drop of 1.5% in 1991 (production losses in Iraq and Kuwait not total-
ly compensated by strong increases in Iran and Saudi Arabia), was 
observed to reach in 1998 a new peak output of 1120 Mtoe. 
Historically, Saudi Arabia has assumed the role of swing producer, 
thus experiencing significantly greater output fluctuations than 
those observed at the regional level. But since 1991, the output from 
the three main producers, Saudi Arabia, Iran and the Emirates has 
remained stable, all of the increment coming from Kuwait and the 
more marginal producers. Over the last two years Iraqi production 
Crude Oil Production 
Other 
Iraq 
Kuwait 
Emirates 
Iran 
Saudi arabia 
doubled each year to reach a level of 107 Mtoe - still 25% below the 
pre-Gulf War level. This resulted from the relaxation of the United 
Nations' embargo. Much of the revenue from these oil sales was allo-
cated for the purchase of humanitarian supplies for distribution in 
Iraq under the United Nations'supervision. 
Oil production costs in Persian Gulf nations are less than $ 1.5 per bar-
rel, and the capital investment required to increase their production 
by 1 barrel per day is less than $5,000. Thus Persian Gulf producers 
can expand capacity at a cost that is a relatively small percentage of 
projected gross revenues. Nevertheless,given budget deficits, expan-
sion of oil production implies aggressive efforts by some producing 
countries to attract investment capital to implement a wide range of 
production capacity expansion projects. 
Regional production of natural gas has more than quadrupled since 
1980. The main producers, Iran with 41 Mtoe, Saudi Arabia with 39 
Mtoe and the United Arab Emirates with 31 Mtoe, accounted for 74% 
of total production against only 59% in 1980. Almost one-half of the 
Middle East's gas reserves are in Iran, where many natural gas projects 
moved ahead in 1998. In August the Iranian Oil Company announced 
that 43 oil and gas projects worth over $5 billions would be opened 
to international firms on a buyback basis. A $2 billion project to 
develop the 321 trillion cubic feet South Pars Field, which accounts for 
an estimated 40% of Iran's gas reserves, was proposed by a consor-
tium of France's Total, Malaysia's Petronas and Russia's Gazprom ¡n 
1997. The project was opposed by the United States as a violation of 
the Iran-Libya Sanctions Act, which imposes sanctions against com-
panies that invest more than $20 million in energy ventures in the 
two countries. In May 1998, the United States agreed to waive its 
sanctions, and gas production from the project is expected to begin 
in June 2001. 
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Middle East accounted for 50% of world hydrocarbon reserves but 
only 18% of world fossil reserves... 
Middle East oil reserves at end 1998 amounted to about 64% of world 
reserves, due to the major contributors: Saudi Arabia (24.8%), Iraq 
(10.7%), UAE (9.3%), Kuwait (9.2%) and Iran (8.5%). The reserves/pro-
duction ratio reached 83 years, more than twice the world average. As 
a region, the Middle East has the second largest natural gas reserves 
after the former Soviet Union. Iran, Qatar and the United Arab 
Emirates have the second, third and fourth largest reserves in the 
world, respectively, after Russia. Middle East gas reserves, which 
expanded rapidly in the late 1980s and early 1990s, include the super-
giant gas structure involving Qatar's North Field and Iran's South Pars. 
They represented 33.8% of world gas reserves, mainly located in Iran 
(15.7%),and a reserves/production ratio well above 100 years. Finally, 
coal reserves are negligible. This means that the Middle East accounts 
for 50% of global hydrocarbon reserves but only 17.6% of total fossil 
fuel reserves. 
Grid interconnection is on the way... 
Electricity generation in the region grew on average by about 8.2% 
per year since 1980, but by only 6.4% per year on average since 1990 
and less than 6% in 1997. The region's electricity mix was dominated 
by oil and gas, which In 1997 accounted for 88% of total generation. 
Since 1980, the most interesting feature has been the switch from oil 
to gas-fired generation, as countries in the region seek to free oil for 
export. Most of the existing power plants use steam boilers and burn 
heavy fuel oil, natural gas and crude oil. Gas turbines and diesel 
engines are used for mid-merit and peaking duty. The share of oil-
fired generation fell from 64% In 1980 to 48% in 1997. The majority of 
the Middle East's new capacity is likely to be gas-fired. This increasing 
contribution of gas opens the door to the future use of high efficien-
cy combined cycle power stations. Israel is the only country in the 
Inputs for Thermal Power Generation 
1980 1985 1990 1995 
region to use coal-fired power stations. Coal-based capacity in 1997 
was 3460 MWe and a further 1060 MWe were under construction. 
Hydroelectric capacity in the region was limited to about 5 GWe in 
1997, most of it in Iran and Syria. These two countries accounted for 
91 % of hydroelectricity generation in 1996. 
In recent years, a lack of power generation capacity has resulted in 
electricity shortages in some countries. The summer peak load for air 
conditioning places a heavy strain on available capacity, and power 
shortages usually occur in the summer. Many of the countries in the 
region have experienced financial difficulties in their power genera-
tion sectors because of rapid growth in electricity demand and sub-
sidised tariff structures. Given that the power budget for many 
Middle East countries was often a significant proportion of annual 
government expenditure, governments are increasingly forced to 
examine full-cost pricing and private sector Involvement. Since 1998, 
Iran has welcomed the participation of private investors in the 
planned privatisation of the country's power generation industry. 
Breaking up the state power generation monopoly into competing 
private companies and reducing large state subsidies are two impor-
tant proposed measures aimed at increasing electricity generation 
and transmission efficiency to attract foreign investment. In Saudi 
Arabia new industrial projects have been delayed, leading to 
brownouts due to inadequate power supplies. Consequently, privati-
sation of Saudi Arabia's electricity sector is under consideration, as is 
its division into three parts: generation, transmission and distribution. 
In December 1997, leaders of the GCC (Bahrain, Kuwait, Oman, Qatar, 
Saudi Arabia and the United Arab Emirates) discussed a $1.7 billion 
plan to connect their power grids. The first phase of this project will 
connect Bahrain, Kuwait, Qatar and Saudi Arabia and should be com-
pleted by 2002. The idea is to cut the cost of electric power genera-
tion and to utilise surplus power more effectively. The second phase 
will link Oman and the United Arab Emirates, and should be complet-
ed in 2007. In December 1998, Egypt and Saudi Arabia began discus-
sions on connecting their electricity grids, as well as developing 
renewable power sources such as solar and wind. 
Upgrading and expansions were continuing in oil refìneries... 
In 1998, the refinery capacity (5.9 millions barrels day) represented 
7.4% of the world capacity (4.4% in 1980). Since 1980, the capacity 
grew on average by 2.9% per year under Saudi Arabian (7.2% per 
year) leadership. At the same time, the refinery utilisation rate 
remained largely above 96%, the highest world level. Due to Saudi 
Arabia's ongoing financial difficulties some refinery upgrade and 
expansion projects were delayed in 1998. Iran optimistically hopes to 
boost its refining capacity in the near future. Two planned green-field 
refineries are the 225,000 bbl/d plant at Shah Bahar and a 120,000 
bbl/d unit on Qeshm Island. The Shah Bahar project was approved by 
the government and will be built by private investors. 
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COMPETITIVENESS 
Growth in energy intensity has slowed down progressively since 
1990... 
The energy intensity indicator was particularly difficult to analyse as 
GDP was heavily influenced by oil revenues, especially during the 
1980's. Fortunately, since then development of both industry and ser-
vices, independent of oil activities, have tended to stabilise and rein-
force GDP growth. As a result of flat GDP and increasing gross inland 
consumption, energy intensity increased significantly since 1980; 
about 9% per year during the first part of the 1980's and by about 5% 
in the second part. However, because of the regular GDP increase 
during the 1990's, the energy intensity growth rate slowed down pro-
gressively to reach only 2.4% per year on average since 1990 and only 
0.6% in 1998. In addition very large discrepancies exist between 
Annual Average Rates of Improvement in Energy Intensity 
E  mm 
I 90/85 
95/90 
I 98/95 
countries. In Saudi Arabia the major increase in energy intensity 
occurred principally at the beginning of the 1980's but energy inten-
sity has improved regularly since then. In contrast, Iran showed an 
acceleration of energy intensity during the second part of the 1980's 
after the Iran-Iraq War and demonstrated improvements since 1990. 
In other countries major Increases occurred in Iraq (13.6% per year on 
average since 1980), the United Arab Emirates (+6.3%) and Oman 
(5.2%), as a result of rapid and diversified industrialisation in many 
countries and improving living standards. Since 1990, it was improv-
ing in Syria and Israel. All sectors contributed to the energy intensity 
growth but the major increase occurred in the tertiary-domestic sec-
tor where it has nearly quadrupled since 1980, resulting from the 
growing share of services in GDP and improved living standards in 
the whole region. At the same time, the energy intensity of industry, 
despite the rapid industrialisation of the whole region, increased by 
only 34% since 1980. The energy intensity of transport which 
increased sharply between 1980 and 1995, by more than 80%, 
declined by more than 2% in both 1996 and 1997. 
Energy consumption per capita (2.3 Toe/inhabitant) increased at a 
much slower rate, due to the demographic pressure prevailing in the 
Middle East (3.5% yearly increase during the 1980's, and 2.6% since 
1990). Since 1980, the domestic and tertiary contribution (0.6 
Toe/inhabitant in 1997) has more than doubled due to rising living 
standards; that of industry reduced by 10%; while transport con-
sumption per capita has remained stable since 1985. Extreme dis-
crepancies are found between countries with a maximum consump-
tion of 18.8 toe per capita in Qatar and a minimum of only 0.2 toe per 
capita in Yemen, or one hundred times less. 
ENVIRONMENT 
Energy Intensity by Sector ooe/i990MEUR) 
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CO 2 emissions have increased by 50% since 1990... 
The C02 emissions of the Middle East countries have increased reg-
ularly by about 5.6% per year since 1980 with an acceleration in the 
beginning of the 1990's. Since 1990 they have increase by some 50%. 
Iran and Saudi Arabia together contributed 58% of the total C02 
emissions of the region, with an increasing share since 1980 (54%). 
The United Arab Emirates and Iraq, each contributing 8%, follow 
them. The emissions from the tertiary-domestic have multiplied by 
four since 1980, those of the power generation and the energy 
branch mainly represented by the refinery sector by 3, those of trans-
port by 2 while industry's emissions increased by only 43%. Power 
generation is now the major contributor with 26% of total emissions 
in 1997, followed by the tertiary-domestic sector and transport. 
Industry, the major contributor in 1980, now appears in last position. 
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The carbon intensity (tn C02/toe) remained quite stable, confirming 
the overall stability of the fuel mix in the Middle East between 1980 
and 1997. C02 emissions per capita grew on average by 2.5% per 
year since 1980. Industry's contribution has declined by 16% since 
1980 reflecting the evolution of industrial energy consumption per 
capita. The contribution of transport increased by 20% since 1980 but 
remained relatively constant since 1985, corresponding to stable 
motorization in the region.The C02 emissions per unit of GDP have 
increased on average by 4.8% per year since 1980 but the growth rate 
slowed down continuously and stabilised in 1997. 
GLOBAL MARKETS 
Despite the financial crises, Asia remained by far the largest market 
for oil exports... 
The Middle East is the most important net exporter of energy in 
the world. This results mainly from exports of crude oil and, to a less-
er extent, oil products. 80% of the 1120 Mtoe of oil produced during 
1998 was exported, 88% as crude. The volume of oil exported has 
increased since 1985 at an average rate of about 6.5% per year 
although it stabilised between 1993 and 1996. Oil exports increased 
again by 4.8% in 1997 and 8.0% in 1998. This represented an increase 
of more than 1.3 million barrels per day in 1998. Iraq's exports alone 
increased by 1 million barrels per day as increases in the United 
Nation' 'oil-for-food' deal allowed Iraq to export more oil in the con-
text of low oil prices. The United Arab Emirates, Kuwait, Qatar and 
even Yemen all exported slightly more oil in 1998 than in 1997. The 
exceptions were Saudi Arabia and Iran, the two main exporters, which 
stabilised their exports in 1998 as did Oman. Saudi Arabia still 
accounted for about 44% of Persian Gulf oil exports, with Iran, the 
United Arab Emirates, Kuwait and Iraq each accounting for between 
10-15%. 
CO, Indicators 
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Asia, excluding Japan, remained the foremost importer of oil from the 
Middle East (33% of oil exports from this region against 35% in 1997), 
followed by Western Europe (23% in 1998 against 21% in 1997), Japan 
(23%), with the United States absorbing only 11% of Middle East oil 
exports. Western Europe imported nearly 4.0 million barrels per day 
from the Persian Gulf in 1998, an increase of about 0.5 million barrels 
per day from 1997. Nearly half of Persian Gulf oil exports to Western 
Europe came from Saudi Arabia (48%), with significant amounts also 
coming from Iran (25%) and Iraq (19%). After declining steadily 
between 1993 and 1996, Western Europe's oil imports from the 
Persian Gulf as a percentage of its total oil demand increased signifi-
cantly in 1997 and 1998. 
With its large gas reserves, the Middle East is a major producer and 
growing exporter of natural gas. Gas is presently exported as LNG 
through projects in Abu Dhabi, Qatar and Oman. Oman LNG 
announced that construction of a $2 billion plant at Qalhat will begin 
at end 1999, with two trains each with a capacity of 3.3 million tonnes 
per year. All the production will be sold to Japan, Korea and India. 
Abu Dhabi exports gas through its Das Island LNG project, mostly to 
Japanese customers, which account for over 5 million tonnes of LNG 
per year. There were plans to increase the Das Island capacity by 
some 200 billion cubic feet, but the Asian economic crisis makes it 
unlikely that the plans will now go ahead in the short term. However, 
several pipeline projects to supply gas to Asian countries such as 
India and Pakistan, as well as to western European countries using 
Turkey as a transit, have been proposed or are under development. 
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MIDDLE EAST : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985  1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydroa wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
999.7 
0.6 
961.7 
35.8 
0.0 
0.8 
0.0 
0.8 
-855.1 
0.0 
-852.8 
-813.1 
-39.7 
-2.3 
0.0 
133.1 
0.6 
97.4 
33.5 
1.6 
95.6 
0.0 
9.7 
85.9 
27.0 
0.0 
1.6 
25.4 
599.6 
0.8 
542.9 
53.9 
0.0 
1.1 
0.0 
0.9 
-395.0 
2.0 
-394.5 
-341.2 
-53.3 
-2.5 
0.0 
191.4 
2.7 
135.4 
51.4 
1.9 
172.4 
0.0 
9.6 
162.8 
54.4 
0.0 
3.0 
51.4 
952.1 
0.8 
863.3 
85.4 
0.0 
1.6 
0.0 
0.9 
-701.9 
2.8 
-700.8 
-617.6 
-83.2 
-3.8 
0.0 
239.0 
3.4 
151.5 
81.5 
2.5 
237.6 
0.0 
14.8 
222.8 
72.6 
0.0 
3.1 
69.5 
1136.4 
0.6 
1004.6 
128.4 
0.0 
1.8 
0.0 
1.0 
-788.1 
5.0 
-787.2 
-694.6 
-92.5 
-5.9 
0.0 
335.5 
6.0 
204.1 
122.5 
2.8 
345.8 
0.0 
15.8 
330.0 
88.6 
0.0 
4.6 
84.0 
1199.7 
0.6 
1054.7 
141.3 
0.0 
2.1 
0.0 
1.0 
-828.7 
5.6 
-824.6 
-733.9 
-90.7 
-9.6 
0.0 
355.3 
6.5 
214.0 
131.6 
3.2 
366.1 
0.0 
19.0 
347.1 
88.9 
0.0 
4.6 
84.3 
1273.9 
0.6 
1120.2 
149.9 
0.0 
2.2 
0.0 
1.0 
-893.4 
6.7 
-890.7 
na 
na 
-9.3 
0.0 
367.2 
7.3 
216.1 
140.6 
3.2 
na 
na 
na 
na 
na 
na 
na 
na 
-9.7% 
6.8% 
-10.8% 
8.5% 
-
4.8% 
-
2.7% 
-14.3% 
113.5% 
-14.3% 
-15.9% 
6.1% 
1.9% 
21.5% 
7.5% 
35.0% 
6.8% 
8.9% 
3.7% 
12.5% 
-
-0.2% 
13.6% 
15.0% 
-
13.1% 
15.1% 
9.7% 
1.5% 
9.7% 
9.6% 
_ 
9.1% 
-
0.2% 
12.2% 
6.9% 
12.2% 
12.6% 
9.3% 
8.7% 
1.1% 
4.5% 
5.1% 
2.3% 
9.7% 
5.6% 
6.6% 
-
9.1% 
6.5% 
6.0% 
_ 
1.1% 
6.2% 
3.0% 
-5.0% 
2.6% 
7.0% 
_ 
2.1% 
. 
1.2% 
2.0% 
10.1% 
2.0% 
2.0% 
1.8% 
7.4% 
-7.1% 
5.8% 
9.7% 
5.1% 
7.0% 
1.9% 
6.5% 
_ 
1.0% 
6.8% 
3.4% 
_ 
6.6% 
3.2% 
5.6% 
0.0% 
5.0% 
10.0% 
_ 
16.4% 
_ 
6.9% 
5.2% 
11.7% 
4.8% 
5.7% 
-2.0% 
63.4% 
56.0% 
5.9% 
8.8% 
4.8% 
7.4% 
12.6% 
5.9% 
_ 
20.4% 
5.2% 
0.3% 
_ 
0.0% 
0.3% 
6.2% 
0.0% 
6.2% 
6.1% 
0.4% 
0.0% 
7.8% 
19.7% 
8.0% 
na 
na 
-3.6% 
-35.9% 
3.3% 
11.0% 
1.0% 
6.8% 
-0.3% 
n a 
n a 
n a 
na 
na 
na 
n a 
na 
Average Load Factor in %  40.4  36.2  37.4  44.5  47.0  -2.2%  0.6%  3.0%  5.6% 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
22.9 
0.0 
16.1 
6.9 
0.0 
0.0 
32.2 
40.4 
1.8 
27.2 
11.4 
0.0 
0.0 
34.6 
51.0 
2.4 
28.0 
20.6 
0.0 
0.0 
37.6 
76.7 
4.9 
39.4 
32.3 
0.0 
0.0 
. 37.0 
80.1 
5.5 
40.3 
34.3 
0.0 
0.0 
37.3 
n a 
na 
na 
na 
n a 
na 
n a 
12.0% 
-
11.1% 
10.7% 
-
-
1.5% 
4.7% 
5.2% 
0.6% 
12.5% 
-
-
1.6% 
7.0% 
12.9% 
5.8% 
7.8% 
-
-
-0.2% 
4.5% 
10.7% 
2.4% 
6.1% 
_ 
_ 
0.7% 
na 
n a 
n a 
na 
n a 
na 
na 
Non-Energy Uses  4.8  9.3  12.6  14.3  16.0  13.!  6.4%  2.1°  11.5% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
87.3 
0.6 
66.4 
12.9 
6.7 
0.0 
0.8 
118.6 
0.8 
84.0 
20.1 
12.5 
0.0 
1.1 
145.2 
1.0 
99.0 
27.3 
16.6 
0.0 
1.3 
200.6 
1.2 
124.8 
48.7 
24.5 
0.0 
1.5 
209.0 
1.2 
127.0 
53.5 
25.7 
0.0 
1.6 
na 
na 
n a 
na 
n a 
na 
na 
6.3% 
6.9% 
4.8% 
9.2% 
13.5% 
-
7.7% 
4.1% 
4.5% 
3.3% 
6.4% 
5.7% 
-
2.4% 
5.5% 
2.3% 
3.9% 
10.1% 
6.8% 
-
2.5% 
4.2% 
0.2% 
1.8% 
10.0% 
4.8% 
_ 
6.3% 
n a 
na 
na 
na 
na 
na 
n a 
C02 Emissions in Mt of C02  351.9 499.0 624.0 871.4 906.5 936.6  4.6%  5.7% 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini ConsVGDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
91.89 
106.4 
358.3 
1.45 
1041 
3.8 
593.6 
110.69 
100.0 
547.7 
1.73 
1558 
4.5 
-191.4 
130.32 
99.5 
687.8 
1.83 
1823 
4.8 
-280.3 
152.53 
118.7 
809.0 
2.20 
2267 
5.7 
-226.0 
156.21 
123.6 
823.0 
2.27 
2344 
5.8 
-224.8 
159.89 
126.9 
828.3 
2.30 
na 
5.9 
-234.2 
3.8% 
-1.2% 
8.9% 
3.6% 
8.4% 
3.3% 
-20.3% 
3.3% 
-0.1% 
4.7% 
1.2% 
3.2% 
1.2% 
7.9% 
2.7% 
3.0% 
2.7% 
3.1% 
3.7% 
3.0% 
-3.5% 
2.4% 
4.1% 
1.7% 
3.4% 
3.4% 
1.6% 
-0.5% 
2.4% 
2.7% 
0.6% 
1.0% 
na 
n a 
4.2% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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MIDDLE EAST : MAIN INDICATORS 
1980  1985 1990 1995 1996 1997 85/80 90/85 96/90 97/96 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
133.1 
21.7 
1.2 
18.1 
87.3 
35.0 
30.0 
22.2 
358.3 
58.4 
3.3 
94.1 
80.9 
59.8 
1449 
381 
327 
242 
7.6% 
4.2% 
0.0% 
23.3% 
1.6 
0.8 
0.8 
0.0 
4.3 
17.6 
351.9 
63.0 
3.8 
46.5 
96.1 
92.2 
50.3 
2.6 
2.8 
2.9 
3.0 
3.0 
2.6 
2.7 
3.1 
2.3 
3829 
1046 
1004 
547 
947 
170 
10 
125 
259 
248 
135 
191.4 
39.2 
1.3 
26.1 
118.5 
39.1 
42.1 
37.3 
547.7 
112.1 
3.6 
111.9 
120.5 
106.7 
1729 
353 
380 
337 
10.6% 
8.1% 
0.0% 
25.1% 
2.0 
0.8 
0.9 
0.2 
5.6 
17.7 
499.0 
115.8 
3.8 
67.8 
99.5 
129.2 
82.9 
2.6 
2.9 
3.0 
3.0 
3.0 
2.6 
2.5 
3.1 
2.2 
4508 
899 
1167 
749 
1428 
332 
11 
194 
285 
370 
237 
239.0 
49.7 
1.3 
38.9 
145.1 
27.3 
41.1 
76.7 
687.8 
143.1 
3.7 
78.4 
118.4 
220.8 
1834 
209 
316 
589 
11.4% 
9.9% 
0.1% 
18.0% 
2.6 
1.3 
0.9 
0.4 
7.3 
19.6 
624.0 
143.6 
3.9 
99.9 
67.6 
126.1 
182.9 
2.6 
2.8 
2.9 
3.0 
3.0 
2.6 
2.5 
3.1 
2.4 
4788 
519 
968 
1403 
1796 
413 
11 
288 
195 
363 
526 
317.0 
71.4 
1.4 
50.0 
191.0 
48.4 
58.8 
83.8 
791.0 
178.1 
3.6 
120.7 
146.7 
209.1 
2126 
324 
394 
562 
12.2% 
8.3% 
0.1% 
22.9% 
2.8 
1.3 
1.0 
0.5 
7.0 
18.8 
824.0 
206.3 
4.4 
126.2 
123.3 
180.3 
183.6 
2.6 
2.8 
2.9 
3.0 
3.0 
2.5 
2.6 
3.1 
2.2 
5525 
827 
1209 
1231 
2056 
515 
11 
315 
308 
450 
458 
335.5 
75.2 
1.4 
55.4 
200.5 
51.9 
59.7 
88.9 
809.0 
181.4 
3.5 
125.3 
143.8 
214.4 
2199 
341 
391 
583 
12.2% 
8.4% 
0.1% 
22.6% 
2.8 
1.4 
1.0 
0.5 
6.8 
18.6 
871.4 
217.9 
4.4 
139.3 
131.9 
182.8 
195.1 
2.6 
2.8 
2.9 
3.0 
3.0 
2.5 
2.5 
3.1 
2.2 
5713 
865 
1199 
1279 
2101 
525 
11 
336 
318 
441 
470 
355.3 
78.5 
1.6 
58.0 
208.8 
54.7 
60.8 
93.3 
823.0 
181.9 
3.6 
126.8 
140.9 
216.1 
2275 
350 
389 
597 
12.3% 
8.4% 
0.1% 
22.6% 
3.2 
1.6 
1.1 
0.5 
7.4 
20.5 
906.5 
227.5 
4.7 
145.5 
138.1 
186.4 
204.3 
2.6 
2.8 
2.9 
3.0 
3.0 
2.5 
2.5 
3.1 
2.2 
5803 
884 
1193 
1308 
2100 
527 
11 
337 
320 
432 
473 
7.5% 
12.5% 
0.4% 
7.6% 
6.3% 
2.2% 
7.0% 
10.9% 
8.9% 
13.9% 
1.7% 
3.5% 
8.3% 
12.3% 
3.6% 
-1.5% 
3.1% 
6.8% 
6.8% 
13.9% 
-
1.5% 
3.9% 
-0.2% 
2.9% 
-
5.2% 
0.1% 
7.2% 
12.9% 
0.4% 
7.8% 
0.7% 
7.0% 
10.5% 
-0.3% 
0.7% 
0.4% 
0.0% 
-0.1% 
0.2% 
-1.5% 
0.0% 
-0.3% 
3.3% 
-3.0% 
3.1% 
6.5% 
8.6% 
14.4% 
1.6% 
9.2% 
1.9% 
8.3% 
11.9% 
Annual 
4.5% 
4.9% 
0.3% 
8.3% 
4.1% 
-7.0% 
-0.5% 
15.5% 
4.7% 
5.0% 
0.4% 
-6.9% 
-0.3% 
15.7% 
1.2% 
-10.0% 
-3.7% 
11.8% 
1.5% 
3.9% 
-
-6.4% 
5.5% 
9.1% 
0.4% 
9.2% 
5.6% 
2.1% 
4.6% 
4.4% 
0.2% 
8.1% 
-7.4% 
-0.5% 
17.2% 
0.0% 
-0.6% 
-0.5% 
0.0% 
0.0% 
-0.2% 
-0.5% 
0.0% 
1.4% 
1.2% 
-10.4% 
-3.7% 
13.4% 
4.7% 
4.5% 
0.3% 
8.2% 
-7.3% 
-0.4% 
17.3% 
Vo Change 
5.8% 
7.1% 
2.0% 
6.1% 
5.5% 
11.3% 
6.4% 
2.5% 
2.7% 
4.0% 
-1.0% 
8.1% 
3.3% 
-0.5% 
3.1% 
8.5% 
3.6% 
-0.2% 
1.2% 
-2.6% 
2.0% 
3.8% 
1.8% 
1.0% 
1.3% 
5.4% 
-1.2% 
-0.9% 
5.7% 
7.2% 
2.1% 
5.7% 
11.8% 
6.4% 
1.1% 
-0.1% 
0.2% 
0.0% 
0.1% 
0.1% 
-0.3% 
0.4% 
0.0% 
-1.4% 
3.0% 
8.9% 
3.6% 
-1.5% 
2.7% 
4.1% 
-0.9% 
2.6% 
8.5% 
3.3% 
-1.9% 
5.9% 
4.4% 
7.7% 
4.7% 
4.2% 
5.4% 
1.9% 
4.9% 
1.7% 
0.3% 
3.5% 
1.2% 
-2.1% 
0.8% 
3.4% 
2.9% 
-0.5% 
2.5% 
0.6% 
-0.5% 
0.7% 
-0.1% 
13.0% 
20.4% 
6.7% 
5.3% 
8.5% 
10.3% 
4.0% 
4.4% 
7.8% 
4.4% 
4.7% 
1.9% 
4.7% 
-1.8% 
-0.3% 
0.0% 
0.1% 
0.1% 
-0.3% 
-0.7% 
0.0% 
-0.2% 
1.6% 
2.2% 
-0.5% 
2.3% 
-0.1% 
0.3% 
3.6% 
0.3% 
0.5% 
-2.1% 
0.6% 
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SAUDI ARABIA : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985  1990  1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
533.1 
0.0 
524.6 
8.5 
0.0 
0.0 
0.0 
0.0 
200.8 
0.0 
185.0 
15.8 
0.0 
0.0 
0.0 
0.0 
368.8 
0.0 
343.4 
25.4 
0.0 
0.0 
0.0 
0.0 
475.0 
0.0 
439.2 
35.8 
0.0 
0.0 
0.0 
0.0 
487.1 
0.0 
449.5 
37.6 
0.0 
0.0 
0.0 
0.0 
491.4 
0.0 
452.6 
38.8 
0.0 
0.0 
0.0 
0.0 
-17.7% 12.9% 
-18.8°, 
13.19 
13.2% 
10.0% 
4.3% 
4.2% 
5.9% 
2.5% 
2.3% 
5.0% 
0.7% 
3.1% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
-493.7 
0.0 
-493.7 
-484.6 
-9.1 
0.0 
0.0 
-139.8 
0.0 
-139.8 
-124.0 
-15.8 
0.0 
0.0 
-303.7 
0.0 
-303.7 
-253.7 
-50.0 
0.0 
0.0 
-380.9 
0.0 
-380.9 
-332.3 
-48.6 
0.0 
0.0 
-386.8 
0.0 
-386.8 
-344.3 
-42.5 
0.0 
0.0 
-388.0 
0.0 
-388.1 
na 
na 
0.0 
0.0 
-22.3% 16.8 
-22.3% 
-23.9% 
11.7% 
16.8% 
15.4% 
25.9% 
3.8% 
4.6% 
-0.5% 
1.5% 
1.5% 
3.6% 
-12.5% 
0.3% 
0.3% 
n a 
n a 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
35.4 
0.0 
26.8 
8.5 
0.0 
52.2 
0.0 
36.5 
15.8 
0.0 
63.3 
0.0 
37.9 
25.4 
0.0 
92.2 
0.0 
56.4 
35.8 
0.0 
98.4 
0.0 
60.9 
37.6 
0.0 
101.2 
0.0 
62.4 
38.8 
0.0 
8.11  3.9% 
6.3% 0.8% 
13.1% 10.0% 
14.8% 34.5% 
6.5% 
6.9% 
5.9% 
-15.4% 
6.7% 
7.8% 
5.0% 
-10.5% 
2.5% 
3.2% 
100.0% 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
20.5 
0.0 
0.0 
20.5 
44.3 
0.0 
0.0 
44.3 
64.9 
0.0 
0.0 
64.9 
97.8 
0.0 
0.0 
97.8 
103.8 
0.0 
0.0 
103.8 
na 
na 
n a 
n a 
16.7% 7.9  7.1
(  6.11 
16.7% 7.9% 
16.4% 4.4% 
7.1% 
1.2% 
6.1% 
0.3% 
n a 
n a 
na 
na 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
7.4 
0.0 
0.0 
7.4 
15.9 
0.0 
0.0 
15.9 
19.7 
0.0 
0.0 
19.7 
21.1 
0.0 
0.0 
21.1 
21.2 
0.0 
0.0 
21.2 
na 
n a 
n a 
na  16.4% 4.4% 
0.3% 3.4% 
1.2%  0.3% 
n a 
na 
n a 
n a 
Average Load Factor in %  31.4  31.9  37.7  52.9  56.0  5.8% 
8.4%  Fuel Inputs for Thermal Power Generation 4.1 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in ' 
0.0 
3.4 
0.6 
0.0 
0.0 
43.2 
10.7 
0.0 
7.3 
3.4 
0.0 
0.0 
35.6 
13.0 
0.0 
8.7 
4.2 
0.0 
0.0 
43.0 
21.0 
0.0 
14.6 
6.5 
0.0 
0.0 
40.0 
22.1 
0.0 
15.3 
6.8 
0.0 
0.0 
40.4 
n a 
na 
na 
n a 
n a 
na 
na 
21.3% 3.9% 
16.4% 3.6% 
39.1% 4.5% 
-3.8% 3.9% 
7.3% 
-1.2% 
5.3% 
5.0% 
5.1% 
5.0% 
1.0% 
n a 
n a 
na 
na 
n a 
n a 
na 
Non-Energy Uses  0.«  4,8  4.2  5.8  7.0  38.2% -2.3% 
3.5% 7.7% 
22.1% 
2.3%  Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
22.3 
0.0 
21.0 
0.3 
1.1 
0.0 
0.0 
26.5 
0.0 
22.3 
1.1 
3.1 
0.0 
0.0 
38.3 
0.0 
25.0 
9.0 
4.3 
0.0 
0.0 
46.6 
0.0 
28.4 
11.6 
6.6 
0.0 
0.0 
47.7 
0.0 
28.5 
12.2 
7.0 
0.0 
0.0 
n a 
na 
na 
n a 
n a 
n a 
n a 
1.2% 2.4% 
33.5% 52.9% 
23.5% 6.6% 
3.3% 
2.1% 
4.4% 
7.4% 
14.8% 34.5% 
6.2% 6.9% 
-15.4% 
4.5% 
0.3% 
5.0% 
6.1% 
-10.5% 
n a 
na 
na 
n a 
na 
n a 
na 
C02 Emissions in Mt of C02  95.3  128.7  179.5 234.0 240.1  2.6% 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 2182 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
9.37 
117.6 
445.6 
3.77 
2182 
10.2 
246.7 
12.38 
100.0 
773.9 
4.22 
3580 
10.4 
-229.4 
15.80 
121.9 
769.6 
4.00 
4107 
11.4 
-466.8 
19.41 
140.8 
970.9 
4.75 
5040 
12.1 
-404.8 
20.07 
143.5 
1017.1 
4.91 
5173 
12.0 
-385.6 
20.63 
145.8 
1028.8 
4.90 
n a 
n a 
-370.1 
5.7% 
-3.2% 
11.7% 
2.3% 
10.4% 
0.4% 
-28.7% 
5.0% 
4.0% 
-0.1% 
-1.0% 
2.8% 
1.8% 
15.3% 
3.5% 
2.4% 
3.9% 
2.9% 
3.5% 
1.0% 
-2.3% 
3.4% 
1.9% 
4.8% 
3.2% 
2.6% 
-0.8% 
-4.7% 
2.8% 
1.6% 
1.2% 
-0.1% 
na 
n a 
-4.0% 
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IRAN : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
84.0 
0.6 
75.9 
6.5 
0.0 
0.5 
0.0 
0.6 
-44.0 
0.0 
-43.9 
-38.2 
-5.7 
-0.2 
0.0 
38.9 
0.6 
30.9 
6.4 
1.1 
22.4 
0.0 
5.6 
16.8 
5.3 
0.0 
0.9 
4.5 
48.2 
4.5 
0.0 
3.0 
1.4 
0.0 
0.0 
32.4 
1.3 
28.5 
0.6 
20.8 
4.9 
1.7 
0.0 
0.6 
97.2 
39.12 
75.6 
524.9 
0.99 
Electricity Generated/Capita (kWh/inhabitant) 572 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
2.5 
-108.8 
127.7 
0.8 
113.9 
11.9 
0.0 
0.5 
0.0 
0.7 
-72.0 
0.1 
-72.1 
-77.0 
4.9 
0.0 
0.0 
54.1 
0.8 
40.2 
11.9 
1.2 
39.2 
0.0 
5.6 
33.7 
13.4 
0.0 
1.8 
11.6 
33.4 
8.9 
0.0 
7.0 
1.9 
0.0 
0.0 
32.5 
1.4 
43.1 
0.8 
28.8 
10.0 
2.8 
0.0 
0.7 
148.9 
47.10 
100.0 
551.5 
1.15 
833 
3.2 
-129.3 
181.3 
0.8 
158.9 
20.5 
0.0 
0.5 
0.0 
0.7 
-106.4 
0.2 
-105.4 
-112.1 
6.7 
-1.2 
0.0 
72.3 
1.0 
50.8 
19.2 
1.2 
59.1 
0.0 
6.1 
53.0 
17.6 
0.0 
1.8 
15.8 
38.4 
12.6 
0.0 
6.3 
6.4 
0.0 
0.0 
36.1 
5.0 
47.7 
1.0 
36.2 
6.0 
3.9 
0.0 
0.7 
173.2 
54.40 
96.4 
764.9 
1.33 
1086 
3.2 
-142.0 
223.4 
0.6 
187.3 
34.2 
0.0 
0.6 
0.0 
0.7 
-116.9 
0.4 
-117.2 
-121.9 
4.7 
-0.1 
0.0 
102.3 
0.9 
65.9 
34.1 
1.4 
90.9 
0.0 
7.4 
83.5 
26.8 
0.0 
2.5 
24.3 
38.8 
19.1 
0.0 
8.5 
10.5 
0.0 
0.0 
37.7 
4.6 
78.9 
1.0 
47.4 
23.9 
5.9 
0.0 
0.7 
271.8 
59.93 
126.6 
823.4 
1.71 
1516 
4.5 
-113.7 
224.9 
0.6 
184.6 
38.4 
0.0 
0.6 
0.0 
0.8 
-116.3 
0.4 
-116.6 
-122.1 
5.5 
-0.1 
0.0 
108.3 
0.9 
67.6 
38.3 
1.4 
95.8 
0.0 
7.4 
88.4 
26.8 
0.0 
2.5 
24.3 
40.9 
20.0 
0.0 
8.2 
11.9 
0.0 
0.0 
37.9 
4.8 
82.6 
1.0 
47.8 
26.9 
6.1 
0.0 
0.8 
282.9 
60.93 
131.1 
842.2 
1.78 
1572 
4.6 
-106.9 
226.3 
0.6 
183.3 
40.9 
0.0 
0.6 
0.0 
0.8 
-114.3 
0.4 
-115.8 
na 
na 
1.2 
0.0 
110.0 
0.9 
65.5 
42.1 
1.4 
na 
na 
n a 
na 
n a 
na 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
61.94 
133.3 
840.9 
1.78 
na 
na 
-101.9 
8.7% 
6.8% 
8.5% 
12.8% 
-
-0.2% 
-
3.6% 
10.4% 
10.9% 
10.4% 
15.1% 
-
100.0% 
-
6.8% 
7.1% 
5.4% 
13.4% 
1.9% 
11.9% 
-
-0.2% 
15.0% 
20.4% 
-
16.2% 
21.1% 
-7.1% 
14.9% 
-
18.3% 
5.9% 
-
-
0.1% 
2.1% 
8.6% 
7.1% 
6.8% 
15.3% 
11.0% 
-
3.6% 
8.9% 
3.8% 
5.8% 
1.0% 
2.9% 
7.8% 
4.9% 
3.5% 
An 
7.3% 
0.8% 
6.9% 
11.4% 
-
1.9% 
-
0.0% 
8.1% 
31.7% 
7.9% 
7.8% 
6.2% 
-
-
6.0% 
4.7% 
4.8% 
10.0% 
0.8% 
8.5% 
-
1.9% 
9.5% 
5.5% 
-
0.0% 
6.3% 
2.8% 
7.2% 
-
-2.1% 
27.0% 
-
-
2.1% 
28.9% 
2.1% 
4.4% 
4.6% 
-9.8% 
6.8% 
-
0.0% 
3.1% 
2.9% 
-0.7% 
6.8% 
3.0% 
5.5% 
0.2% 
1.9% 
nual % Change 
3.5% 
-5.6% 
2.8% 
8.9% 
-
3.3% 
-
0.9% 
1.6% 
6.6% 
1.8% 
1.4% 
-5.5% 
-36.3% 
-
5.9% 
-2.0% 
4.4% 
10.0% 
2.0% 
7.4% 
-
3.3% 
7.9% 
7.3% 
-
5.6% 
7.5% 
0.1% 
7.1% 
-
5.2% 
8.7% 
-
-
0.7% 
-1.7% 
8.7% 
0.2% 
4.6% 
26.1% 
7.2% 
-
0.9% 
7.8% 
1.6% 
4.6% 
1.2% 
4.2% 
5.7% 
6.1% 
-3.6% 
0.7% 
0.0% 
-1.5% 
12.4% 
-
0.0% 
-
8.9% 
-0.5% 
0.0% 
-0.5% 
0.2% 
16.3% 
0.0% 
-
5.9% 
0.0% 
2.6% 
12.4% 
4.7% 
5.4% 
-
0.0% 
5.9% 
0.0% 
-
0.0% 
0.0% 
5.4% 
5.2% 
-
-3.9% 
12.5% 
-
-
0.7% 
4.6% 
4.7% 
0.0% 
0.9% 
12.5% 
3.5% 
-
8.9% 
4.1% 
1.7% 
3.5% 
2.3% 
4.1% 
3.7% 
24% 
-6.0% 
0.6% 
0.0% 
-0.7% 
6.6% 
-
0.0% 
-
2.1% 
-1.7% 
0.0% 
-0.6% 
na 
n a 
-
-
1.5% 
0.0% 
-3.2% 
9.9% 
1.2% 
na 
n a 
na 
na 
na 
\ia 
n a 
na 
na 
n a 
n a 
n a 
na 
na 
na 
na 
n a 
n a 
n a 
n a 
n a 
n a 
na 
na 
na 
1.7% 
1.7% 
-0.2% 
-0.1% 
n a 
n a 
-4.6% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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ASIA: Major trends (1980-1998) 
• Severe financial crises limited GDP growth to only 1.5% in 1998... 
•... but GDP growth will recover in 1999 and 2000 stimulated by structural reforms 
• Final energy demand increased on average by 3.3% per year since 1980, but by only 0.9% in 1997 
•The transport sector has become the driving force in the growth of final energy consumption 
• First setback of industrial energy consumption since 1982 occurred in 1997 
• Household income and development of services will be the key drivers of tertiary-domestic demand 
• Increasing contribution of electricity, the fastest growing source of end-use energy 
• Solid fuels still dominated gross inland energy consumption despite a marked contraction in China 
• Primary energy requirements were based on indigenous energy sources, with the exception of oil 
•Asia represented 16.1% of world fossil fuel reserves, principally solid fuels 
• Electricity generation is largely dominated by solid fuels, locally available at low cost 
• Rapid expansion of generation capacity argues in favour of foreign investment 
•... even if the financial crisis has delayed many planned projects in Southeast Asia 
• Development of power generation from renewables continued despite inherent difficulties 
• Refinery expansion programmes necessary to meet increasing domestic oil products demand 
• Marked by impressive Chinese improvement, energy intensity has improved by 2.9% per year since 1980 
•... But Chinese performance remained questionable 
• Energy consumption per capita reached only 20% of the European Union level 
• C02 emissions declined by 5.3% in 1998 but have still increased by 35% since 1990 
• The contributions of the power sector and industry, roughly the same in 1997, reached 67% of total C02 emissions 
• Regional low energy dependency, even if oil dependency reached 48% 
Severe financial crises limited GDP growth to only 1.5% in 1998... 
Asia is the largest world region, characterised by a population that 
grew by 1.8% per year on average during the 1980s but by only 
1.5% on average since 1990. This is a result of the sharp reduction 
in the Chinese population growth rate which grew by only 1 % per 
year since the beginning of the 1990s whilst the Indian popula-
tion continued to grow at more than 1.8% per year. These two 
countries accounted for 70% of the region's population and 38% 
of the world's population. Over the past three decades, the eco-
nomies of Asia have made remarkable economic progress. All the 
main countries experienced sustained economic growth at rates 
that exceeded those earlier thought achievable, with some attai-
ning growth of 8 to 10% a year for a decade. The rapid growth of 
the Asian economies, especially East Asian ones, was accompa-
nied by impressive advances in social development: poverty, 
infant mortality and adult illiteracy all declined significantly, while 
life expectancy at birth rose considerably. Between 1990 and 
1997, GDP still grew at an average of 7.6% per year on average for 
the whole region. Since mld-1997, however, a number of sou-
theast Asian economies and Korea have been in the grip of seve-
re financial crises that have thrown the region into a deep reces-
sion. The downturns have been led by the reduction of domestic 
demand, as large exchange rate depreciations, equity price 
declines and increases in interest rates have cut real income and 
wealth and boosted debt-servicing costs. Demand and activity 
have also been reduced by a tightening of bank credit resulting 
from the deterioration of banks' balance sheets. Consequently, 
regional GDP growth was reduced to only 1.5% in 1998 with a 
large number of countries experiencing deep recessions: 
Indonesia (-13.7%), Hong Kong (-5.1%), Korea (-5.8%), Malaysia (-
6.7%) and Thailand (-9.4%). Other major countries were less affec-
ted: China (+7.8%) and India (+5.8%), these two countries accoun-
ting for about 50% of the region's GDP. The impetus for recovery 
will most likely come from two sources: an expansion of exports 
and import-substituting production in response to the real 
exchange rate depreciations that have occurred; and a recovery of 
confidence among domestic and external investors once financial 
stability is restored. 
Main Indicators (1985=100) 
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... but GDP growth will recover in 1999and 2000 stimulated by struc-
tural reforms 
First indicative numbers showed that positive GDP growth is 
expected in almost all countries in the region, GDP at the regional 
level again reaching 4 to 5% against only 2% in 1998. Exports 
were generally increasing, supported by competitive exchange 
rates and improved growth in regional trading partners. The par-
tial recovery of capital inflows has eased financing constraints in 
most cases and the rise in confidence, along with declining infla-
tion, has permitted further monetary easing. Fiscal policy also 
continues to play an important supportive role. Stronger growth 
is projected for 2000 in most countries as the recent improve-
ments in economic confidence and activity are followed by a 
broader-based pickup in domestic demand. For the recovery to 
be sustainable, however, an agenda of structural reforms still has 
to be completed. Plans for financial sector restructuring are gene-
rally well advanced, with more stringent and prudential standards 
in place, bank recapitalisation proceeding, and plans adopted for 
the privatisation of state-owned institutions. 
ENERGY OUTLOOK 
Final energy demand increased on average by 3.3% per year since 
1980, but by only 0.9% in 1997... 
The financial crises, starting in mid-1997, affected final energy 
demand, which increased by 0.9% in 1997 before an estimated 
decline of about 3% in 1998. During the 1990-96 period, before 
the onset of the crisis, final energy demand had increased steadi-
ly by 3.3% per year on average, or by about 42% of the GDP grow-
th rate. Biomass still remained the largest single component of 
final energy demand even though its contribution has been decli-
ning continuously from 46% In 1980 to 34% in 1997. Biomass 
consumption was concentrated in three major countries: China 
(208 Mtoe), India (193 Mtoe) and Indonesia (45 Mtoe), these three 
countries accounting for 80% of the regional biomass consump-
tion. Despite a continuous slowing down of growth, punctuated 
by a real decline of about 5% in 1997, solid fuel remained the 
second largest component, its share declining from 34% in 1985 
to only 27% in 1997. All the reduction in coal consumption occur-
red in China where the restructuring of the coal industry resulted 
in the closure of very many small mines dedicated to local markets 
and in price increases resulting from the reduction in subsidies. 
Oil demand has increased by 7.2% per year on average since 1985, 
and still by 5.5% in 1997. This continued growth was driven by the 
transport sector (55% of oil demand in 1997), by the tertiary-
domestic sector (25%) and finally by industry (20%). Demand for 
other fuels has been increasing since 1985 in line with GDP: natu-
ral gas at 7.1 % per year on average, and distributed heat and elec-
A/lain items 
Asia was the main engine of the global economy over much 
of the past 15 years. But many regional economies were 
seriously affected by the financial crisis which commenced in 
mid 1997and accelerated in 1998. EastAsia,in particular,was 
hard hit. Large-scale movement of funds and poor financial 
oversight exacerbated the crisis. It led to currency deprecia-
tion, liquidity shortages, falling incomes and rising unem-
ployment. In turn, these caused social unrest; but they also 
stimulated long overdue reforms of financial systems and of 
corporate governance. Two regional giants, China and India -
comprising nearly 38% of the global population - continued 
their impressive growth; even though falling intra-regional 
trade caused second-round effects on their economies. 
Mainly for other reasonsjapan experienced its most severe 
and prolonged recession since 1945. In many countries pro-
gress towards fully market-based economies remains modest 
- with continuing, heavy state regulation and energy prices 
set below costs, particularly for oil products and electricity. 
These factors have stimulated energy demand. But they have 
also reduced investment resources, leading to financing diffi-
culties for utilities and to cancellation or deferral of some pro-
jects, especially in the power sector. Biomass and coal domi-
nate the energy balances of China and India. Elsewhere ener-
gy use is more diversified. Strong growth in regional gas 
demand is expected as pipeline infrastructures develop. Oil 
demand has slackened recently but transport requirements 
will accelerate in the future as car ownership expands. C02 
emissions have soared since 1990 and now dominate incre-
mental global emissions - a course expected to continue with 
further industrialisation of the populous Asian economies. 
Final Energy Demand 
Other 
Heat 
Electricity 
Natural Gas 
Oil 
1985 1990 
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tricity both at 8.3%. Consequently incremental demand since 
1990 was satisfied mainly by oil products (50% of the overall incre-
ment), followed by electricity (22%), biomass (15%), gas (7%), solid 
fuel (3%) and derived heat (3%). China accounted for about 47% 
of the total regional final energy demand in 1997 (51% in 1990) 
but for only 29% of incremental demand since 1990. It was follo-
wed by India with 21% as in 1990 (19% of incremental demand) 
and the NICs with only 10% (7.6% in 1990) but 22% of incremen-
tal demand. 
The transport sector has become the driving force in the growth of 
final energy consumption... 
Growing industrial activity, combined with increasing household 
incomes and expanding urban populations, have led to a rising 
demand for transport across Asia even though the transportation 
sector is still underdeveloped in China and India. In particular the 
Chinese government has not addressed transportation sector 
issues in its economic plans for several years. To redress this lack 
of planning, China now intends major investment in its transpor-
tation infrastructure, including railway, road and inland waterway 
projects. Projects are underway to increase railroad route length 
from 64,000 km in 1995 to 69,000 km in 2000 and to construct 
112,000 km of new roads between 1995 and 2000. Personal 
motor vehicles are still a very small part of China's vehicle fleet, 
which consists mainly of heavy commercial vehicles. Motorisation 
levels in China remain low, at 10 vehicles per thousand persons, as 
compared with 228 in South Korea and 240 in Taiwan. Although 
privately owned motor vehicles are expected to be the fastest-
growing part of China's transportation sector, public transport is 
expected to remain the primary form of transportation for most 
people. Although India has an estimated 825,000 km of paved 
roads and highways and 65,000 km of railways, they are not ade-
quate to meet the economic development needs of some parts of 
the country. Congestion in the urban centres of the country, as in 
many other cities of developing Asia, increasingly creates market 
access problems for the country's industry. Vehicle ownership in 
India is estimated at about 9 per thousand persons. Most private-
ly owned vehicles are located in the larger cities of the countries. 
The transportation sector underwent rapid growth in Asia in the 
1990s. In fact, several countries in this region, including South 
Korea, Malaysia and Thailand, had growth rates of more than 10% 
per year in the first part of the decade. Although the economic 
slowdown that began in 1997 and continued through 1998 has 
dampened the short-term expectations for transportation use, 
the transport sector will remain, in the near future, the driving 
force of final energy demand growth. Since 1990, the transport 
sector has accounted for one third of total incremental final ener-
gy demand against only 16% during the 1980s. About 50% of the 
increase in oil demand since 1990 has arisen in the transport sec-
tor, the energy consumption of which has grown by about 7.6% 
per year since 1990. 
First setback of industrial energy consumption since 1982 occurred in 
1997... 
Energy demand growth by the industrial sector resulted from the 
region's strong economic performance. Consequently the share 
of industry in final energy demand grew significantly during the 
1980s. Generally speaking, the current economic programmes of 
Asian countries appear to be committed to further gradual libera-
lisation of industrial sectors and market orientation of the econo-
my. In this fast-changing economic context, agriculture is losing 
its once high share, industry is now declining slowly in importan-
ce and services are growing rapidly. In addition, progressive libe-
ralisation of energy markets has favoured the alignment of ener-
gy prices with international prices. This increase in prices,coupled 
with increasing foreign investment, contributed to the moderni-
sation of industrial equipment - implying better use of energy. 
This explains the relative slowdown of industrial energy consump-
tion since the beginning of the 1990s. In the second half of 1997 
an industrial slowdown occurred in many countries as a result of 
the financial crises. Consequently industrial energy consumption 
declined by 0.8%, the first setback since 1982. In most countries, 
the industrial sector continued to be dominated by coal but signi-
ficant increases in oil and gas demand occurred especially in East 
Asian countries. Energy-intensive industries, such as iron and 
steel, chemicals, cement and pulp and paper, accounted for 50% 
to 80% of final industrial energy demand. As a consequence 
of the rapid expansion of the basic chemical industry, the 
consumption related to non-energy uses, mainly petrochemical 
feedstocks, exploded between 1990 and 1997, multiplying by 3 to 
reach 116 Mtoe. This recent development accelerated oil product 
consumption in the region. 
Household income and development of services will be the key dri-
vers of tertiary-domestic demand... 
The share of the tertiary-domestic sector in final energy consump-
tion declined from 58% in 1980 to 48% in 1997 given growth of 
both the transport sector (from 8% to 14%) and industry (from 
34% to 38%). In the domestic-tertiary sector, the consumption of 
non-commercial biomass energy is far larger in absolute terms 
than the consumption of commercial energy: biomass accounted 
for 74% of this sector's energy consumption in 1980 and still for 
62% in 1997. This consumption was mainly located in China and 
South Asia (India, Pakistan and Bangladesh). Since 1997, oil beca-
me the second contributor with only 13%, followed by solid fuel 
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(11%), electricity (9%), natural gas (2%) and distributed heat (1 %). 
Since 1980 incremental demand has been covered by: biomass 
(83 Mtoe), oil (63 Mtoe), electricity (56 Mtoe), solid fuel and distri-
buted heat (both 5 Mtoe). Energy needs of the commercial sector 
were mainly satisfy by oil (43%), electricity (32%) and to a lesser 
extent by solid fuel (20%). Household income, combined with the 
development of services, is expected to continue to be the major 
determinant of both the amount of energy consumed and the 
choice of fuel used. Demographic trends, such as urbanisation, 
also affect energy use levels in the tertiary-domestic sector. 
Increasing contribution of electricity, the fastest growing source of 
end-use energy... 
The sustained growth in electricity demand reflects the very low 
level of consumption per capita: 800 kWh in 1997 compared to 
6480 kWh in the European Union. Electricity's share in final 
consumption reached 10% in 1997 from 7% in 1990 and 5% in 
1980. In Industry, still its primary market, the share of electricity 
grew from 10% in 1980 to 16% in 1997. This rapid expansion was 
partly due to a shift toward less labour-intensive activities, moder-
nisation of production equipment and the increased penetration 
of electric technologies such as arc furnaces in iron and steel pro-
duction. In the tertiary-domestic sector the contribution of elec-
tricity remained more modest, growing from only 3% in 1980 to 
9% in 1997. The rapid increase in ownership of electrical 
appliances and the continuing electrification of rural areas have 
both contributed to the sustained growth of electricity demand in 
this sector. 
Solid fuels still dominated gross inland energy consumption despite 
a marked contraction in China-
Gross inland energy consumption has grown in the period 1980-
1997 by about 4.3% per year on average with all primary fuels 
contributing. This trend was reversed in 1998 with a decline of 
about 2%, resulting from the contraction of demand generated by 
the economic situation. Coal remained the dominant fuel in the 
region, bolstered by the strong growth registered since 1980 in 
China and India, although it has the lowest growth rate of the 
three major fossil fuels. But coal demand has contracted since 
1997 and the fall in consumption was 7% in only two years. This 
focused on the Chinese energy situation, characterised by a cut in 
coal consumption of more than 11 % since 1997 for two main rea-
sons: restructuring of the coal industry and growing concerns 
about environmental impacts. The contribution of coal remained 
particularly important in China where its share in gross inland 
energy consumption reached 57% in 1998, after a peak of 62% in 
1996 and a continuous increase from 52% in 1980. Even if its 
growth rate was limited to 2.0% per year on average since 1980, 
biomass remains the second main contributor at a level now com-
parable with oil. Biomass consumption was widely distributed in 
the region, the major contribution being registered in countries 
with a large potential and limited economic development: Nepal 
(90% of total energy consumption), Myanmar (78%), Bangladesh 
(65%), Vietnam (57%), Sri Lanka (55%) and India (41%). But the 
major consumers by far remained China (35% of regional biomass 
consumption) and India (31%). The NICs and South East Asian 
countries rely most heavily upon oil although natural gas 
consumption in some of these countries has been 'growing at an 
explosive rate. Since 1985, the region's oil consumption has 
Increased by about 6.8% per year on average, despite a reduction 
of 1.5% in 1998. For natural gas the progression was still more 
impressive with an average growth rate of 8.5% per year since 
1985. Nuclear energy developed rapidly in the 1980s (growing 
over 20% per year on average) but stabilised in the early 1990s 
before new plants were constructed in China and South Korea 
after 1993. In 1998 each primary fuel contributed to gross inland 
consumption as follows: solid fuels with 38% (36% in 1980), bio-
mass with 29% (40% in 1980), oil with 27% (21% in 1980); natural 
gas with 6% (2% in 1980), nuclear with 2% (almost nil in 1980) and 
hydro with 1% (as in 1980). 
Primary energy reguirements were based on indigenous sources, 
with the exception of oil... 
Primary energy production in Asia has evolved on the basis of 
indigenous energy sources, with the exception of oil which has led 
to growing oil imports since 1985. Primary production was large-
ly dominated by solid fuels with 42% of total production in 1998 
(35% in 1980). China and India represented about 74% and 17% 
of the region's total production respectively in 1998 due to their 
large reserves (11.6% of total world reserves for China and 7.6% 
for India). China's coal industry, the largest world producer, is cur-
rently beset by a serious oversupply problem and the government 
is implementing major reforms. Large state-owned coal mines 
have experienced buildups of unused inventories and many of 
them are operating at a financial loss. A larger number of small 
unlicensed mines also operate, adding to the oversupply. In 1998 
the government launched a large-scale effort to close down the 
small minesand has slated 25,800 of them for closure. Incontrasi 
to the past, China is becoming more open to foreign investment 
in the coal sector, particularly In modernisation of existing large-
scale mines and the development of new ones. Areas of interest 
for foreign investment focus upon new technologies only recent-
ly introduced in China or with environmental benefits, including 
coal liquefaction, coal bed methane production and slurry pipeli-
ne transportation projects. 
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Primary Energy Production 
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Nuclear 
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Oil 
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1980 1985 1990 1995 1997 1998 
The share of biomass decreased substantially from 39% in 1980 to 
28% in 1998,as biomass production increased on average by 1.4% 
per year since 1980 while total primary energy production increa-
sed by 3.3% per year. The major biomass producers in 1998 were 
China (209 Mtoe), India (195 Mtoe), Indonesia (45 Mtoe), Pakistan 
and Vietnam (both 23 Mtoe). Since 1990, however, stable produc-
tion in China means that biomass production has increased more 
rapidly in other countries, except in the NICs where its use remai-
ned negligible. 
The share of oil decreased from 20% in 1980 to 17% in 1998 with 
a growth rate slowing down progressively since the beginning of 
the 1990s. Over the last two years the growth rate has rebounded 
above 2%. China was the biggest oil producer in 1998 (161 Mtoe) 
followed by Indonesia (78 Mtoe), Malaysia (42 Mtoe) and India (37 
Mtoe). Together these four countries account for 90% of the 
region's oil production. Oil producers in Far East Asia are begin-
ning to reap the benefits of enhanced exploration and extraction 
technologies. A significant increase in output potential is projec-
ted for many countries (India, deepwater offshore fields in the 
Philippines, Vietnam, Malaysia, Papua New Guinea...). As a net 
crude importer since 1993, China's petroleum industry is focused 
on meeting domestic demand. Most Chinese oil production capa-
city, approximately 90%, is located onshore. One field, Daqing, 
alone accounts for more than 30% of China's production. It is a 
mature field and is expected to experience declining output in 
future years. Government priorities focus on stabilizing produc-
tion in the eastern regions of the country at current levels, increa-
sing production in new fields in the west, and developing the 
infrastructure required to deliver western oil and gas to consu-
mers in the east. Foreign investment has been encouraged by the 
Chinese in exploration and infrastructure development, provided 
that the Chinese partner holds a controlling interest. The main 
foreign firms involved include Agip, Exxon, Shell, Texaco and 
Mitsubishi. 
Natural gas production has increased continuously by 7.8% per 
year on average since 1980, to reach 183 Mtoe in 1998 or about 
half that of crude oil production. Indonesia (60 Mtoe), Malaysia (36 
Mtoe), China (22 Mtoe) and India (19 Mtoe) were the four main 
producers responsible for this increase. Although some of the 
major emerging markets of developing Asia, including South 
Korea, Thailand, and Indonesia, were still In economic recession, 
natural gas developments in China and India seemed to be 
moving forward strongly at the end of 1998. China is becoming 
increasingly interested in pursuing the development of a natural 
gas infrastructure as it becomes more heavily dependent on 
crude oil imports and as the pollution problems resulting from 
heavy reliance on coal use worsen. Beijing was studying plans for 
several natural gas pipeline projects with Russia. In October 1998, 
China and Australia announced intentions to build China's first 
LNG facility to serve Southern China's Guangdong province. 
There are also plans to build two regasification terminals in India. 
First deliveries of the LNG are expected to begin in 2002. The suc-
cess of these LNG projects will have an impact on the develop-
ment of natural gas projects throughout India. At the same time, 
the economic troubles of Southeast Asia have had a dampening 
affect on natural gas development in many countries. In South 
Korea the state-owned gas importer and supplier revised down-
wards its projections for LNG imports. In Thailand the state power 
company reduced expected investment in gas projects by 30% for 
the 1998-2006 period. Planned activity in Indonesia has been hit 
even harder. 
Nuclear energy production was dominated by the NICs which 
accounted for 93% of total nuclear energy in 1990 but only 82% in 
1998 due to new commissioning in other countries. Countries 
currently operating nuclear power plants include China, South 
Korea,Taiwan, India and Pakistan, and all expect some growth in 
the future. Two units were completed in South Korea during 1997 
and 1998. Wolsong 2, a 650 MWe pressurised heavy water reactor, 
began commercial operation in July 1997 and a third unit at the 
site was completed in early 1998. The fourth and final unit at the 
Wolsong site should be brought on line during 1999. In China 
construction is underway for the next two units at the Quinshan 
site, 600 MWe PWRs of a Chinese design. Construction had also 
begun on two PWRs of French design at Lingao. Russia and China 
finally signed a contract for two 1000 MWe units based on a 
modernised Russian design. In Taiwan, two 1350 MWe advanced 
boiling water reactors are under construction at the Lugmen 
power station. 
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Asia represen ted 16.1% of world fossil fuel reserves, principally solid 
fuels... 
In late 1998, Asian oil reserves amounted to only about 4.2% of 
world reserves, mostly located in China (2.3%). The oil 
reserves/production ratio was only 15.6 years, significantly below 
the world average. The situation for gas reserves was more com-
fortable, with about 5.7% of world reserves and a reserves/pro-
duction ratio close to 38 years. Finally, coal reserves, mainly loca-
ted in China (11.8%) and India (9.8%), accounted for only 22.4% of 
world reserves. As a result of this, Asia represented 16.1% of total 
world fossil fuel reserves. 
Electricity generation largely dominated by solid fuels, locally avai-
lable at low cost... 
Electricity generation in Asia grew steadily by 8.3% per year over 
the period 1980-1997, though this growth rate slowed down pro-
gressively. Thermal generation dominated electricity production 
(79% in 1997) with nuclear and hydro accounting for 6% and 15% 
of total generation respectively. Solid fuels, which are widely pro-
duced across the region at low cost, dominated thermal genera-
tion of electricity. In 1997, solid fuels accounted for 77% of ther-
mal generation (60% In 1980); oil and gas representing 12% and 
10% respectively (37% and 2% in 1980). The contribution of natu-
ral gas is growing, sustained by the exploitation of indigenous 
resources in producing countries and by the development of IPP 
projects, mainly located in Southeast Asia, often associated with 
the importation of LNG. 
Rapid expansion of generation capacity argues in favour of foreign 
investment... 
The total generation capacity reached 544 GWe in 1997 and the 
rate of expansion was very substantial: 7.6% per year on average 
Net Electricity Production by Source 
or about 31 GWe of new capacity per year since 1990. 
Conventional thermal plants dominate this market, mainly steam 
coal power units (the bulk of Chinese generation capacity) but 
combined cycle units are being built where indigenous gas 
resources are available. In 1997, thermal units accounted for 75% 
of total generation capacity (69% in 1980), hydro and wind for 
21% (29% in 1980) and nuclear for 4% (2% In 1980). In order to 
raise the investment capital needed to support Asia's rapid grow-
th in electricity demand, many Asian nations have privatised their 
electricity assets. Most private investment has been limited to 
electricity projects typically under build-operate-tránsfer (BOT) or 
build-operate-own (BOO) arrangements. Malaysia, Indonesia, 
Pakistan and Thailand have favoured the BOO approach, whereas 
China and the Philippines have favoured BOT arrangements. For 
the 1990-1997 period, the world's top ten national ta rgets of forei-
gn investment in electricity included China (ranked second), the 
Philippines (fourth), Indonesia (fifth), India (sixth), Pakistan (seven-
th), Malaysia (eighth) and Thailand (tenth). The focus of foreign 
investment has been on the construction of new generation faci-
lities. Between 1990 and 1997,foreign participation was involved 
in 57% of the total investment in the region's generation projects. 
Foreign investment has played a critical role in financing the 
expansion of China's electric power infrastructure and is expected 
to fulfil an even more Important role in the future. In China, most 
foreign investment in electricity has been restricted to joint ven-
tures. Private participation in relatively large electricity projects 
has generally Involved less than 50% ownership. For the 1997-
2000 period, China expects foreign investment to supply 20% of 
its electric power investment capital. 
... even if the financial crisis delayed many planned projects in 
Southeast Asia 
The Asian economic crisis has had a variety of negative effects on 
a number of projects, mainly located in Indonesia, Thailand and 
Malaysia. First, the reduced rate of economic growth has slowed 
electricity consumption, undermining the need for capacity 
expansion. Second, the crisis also led to a sharp drop in currency 
values, effectively raising the cost of imported fuels. Third, many 
of the foreign investments are to be paid back in foreign curren-
cies against which many of the region's currencies have deprecia-
ted. In total an estimated 11 GWe of new capacity has recently 
been postponed or cancelled. 
Development of power generation from renewables continued des-
pite inherent difficulties... 
The economic downturn will no doubt have some negative 
impact also on near-term development of renewable projects. 
However long-term projects begun before the crisis, such as 
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China's Three Gorges Dam, have continued for the most part on 
schedule. Asia remains one region where large-scale hydroelec-
tric projects are still being pursued, despite the controversy that 
usually surrounds them. In China, about 20 GWe of other hydroe-
lectric projects are currently under construction in addition to the 
18 GWe Three Gorges Dam on the Yangtse River. In spite of the 
high potential for hydroelectric development in India, the envi-
ronmental issues and high costs involved have until now limited 
projects to 11.3 GWe of new hydro capacity. Major projects were 
also under construction in Myanmar, Indonesia, Laos... On the 
other hand, India is one of the world's largest producers of wind 
energy but the market stagnated in 1997 largely because of diffi-
culties in securing finance for new developments. The American 
Wind Energy Association forecasts that India and China will be 
amongst the five top growth markets for wind energy over the 
period to 2005. 
Refinery expansion programmes necessary to meet increasing 
domestic oil products demand... 
In 1998 the refinery capacity (13.4 millions barrels per day) repre-
sented 16.6% of world capacity (7.6% in 1980). Since 1980, the 
capacity has grown by 4.3% per year largely under China's leader-
ship (5.5% per year). In 1998 China represented about 37% of the 
total refinery capacity of the region, against 30% in 1980. 
Infrastructure development in China centres primarily on upgra-
ding existing refineries rather than building new ones. A major 
issue in the Chinese downstream sector is the lack of adequate 
refining capacity suitable for heavier Middle Eastern crude, which 
will become a necessity as Chinese import demand rises in the 
medium-term future. Since 1990, South Korean refinery capacity 
has increased by 189%, China's by 74%, and all other Asian coun-
tries together by 34%. At the same time, the utilisation rate of the 
refineries increased from 79% in 1990 to 83% in 1998, consistent 
with the world average but well below the performance registe-
red in 1997 (92%). In order to meet increasing domestic oil 
demand the region has embarked on an ambitious refinery 
expansion programme, partially based on joint ventures with 
foreign investors. 
ASIA : ENERGY INTENSITY 
toe/1990 MEUR  1980 1985 1990 1996 1997 1998(1) 
ASIA 
China 
India 
NICs 
Other 
European Union 
1776.8 
4645.2 
1778.6 
438.2 
2332.8 
285.5 
1536.6 
3382.2 
1654.1 
388.1 
2025.7 
271.5 
1346.1 
2810.8 
1497.3 
393.9 
1803.5 
248.0 
1130.5 
1864.7 
1358.2 
434.0 
1441.0 
244.5 
1089.4 
1717.9 
1316.2 
439.3 
1378.8 
237.7 
1052.9 
1531.5 
1271.0 
426.8 
1318.6 
235.1 
COMPETITIVENESS 
Marked by impressive Chinese improvement, energy intensity has 
improved by 2.9% per year since 1980... 
The energy intensity indicator for the region has improved signi-
ficantly (by about -2.9% per year on average) since 1980 and this 
trend has accelerated since the early 1990s. This Improvement 
continued over the last two years with respectively -3.6% in 1997 
and -3.4% in 1998. This trend was mainly sustained by the Chinese 
improvement observed since 1980 (-6.0% per year on average) 
reinforced by the performance in 1997 (-7.9%) and in 1998 
(-10.9%). Other countries also registered significant improve-
ments: Nepal (-2.2%), Sri Lanka (-1.8%), India (-1.7%) and 
Bangladesh (-1.7%). However, energy intensities in some other 
developing countries, such as Malaysia, Philippines, Singapore and 
Thailand, have increased regularly since 1980. Apart from the CIS, 
China currently has an energy intensity that is amongst the 
highest in the world but the gap between China and both indus-
trialised and developing was diminishing rapidly. Though China 
was 16 times more energy intensive than the European Union in 
1980, this ratio had declined to 11 in 1980 and 6.5 in 1998. But the 
Asian region presents widely differing patterns as the energy 
intensity of the NICs was close to that of the United States in 1996 
and still 70% higher than that of the European Union. 
... But Chinese performance remained questionable 
The exceptionally rapid decrease of China's energy intensity has 
been questioned by several authorities. The World Bank, along 
with a number of other sources, claims that official statistics tend 
to underestimate the level of national income mainly for the fol-
lowing reasons: official statistics for some service sectors are still 
Annual Average Rates of Improvement in Energy Intensity 
(1) Estimates 
Asia China India NICs Other 
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weak; the national accounting system provides incomplete cove-
rage of the national economy; and the added value of agriculture 
is underestimated. In addition inflation rates have been underes-
timated and real economic growth rates overestimated in official 
Chinese statistics. This explains the very high energy intensity 
observed for China in the early 1980s. Using the GDP estimates of 
the World Bank for energy intensity calculations provides a "more 
typical" picture: then China's commercial energy intensity decline 
over the last 15 years falls to -3.4% per year. 
The continual improvement of energy intensity has been mainly 
sustained, at both the regional and Chinese level, by the tertiary-
domestic sector (-57% since 1980) in spite of improving standards 
of living both in cities and rural zones, and by the Industrial sector 
(-42% since 1980) notwithstanding the rapid industrialisation of 
the region. On the other hand, the contribution of transport 
remained stable but, as is often the case for developing econo-
mies, increased personal wealth has resulted in the desire for 
more individual and comfortable means of transport. This will 
prove a major challenge in the future. Many of the countries in the 
region, including China and India, still have very low levels of per 
capita motorisation as the average level of the region was only 18 
vehicles per thousand persons in 1997. Because the region 
accounts for a substantial portion of the world's population, 
however, even the smallest rise in per capita vehicle ownership, 
and consequently fuel use, will have a very significant impact on 
the evolution of sectoral and total energy intensity. Finally the 
weight of power generation was increasing as the share of electri-
city in final demand rose continuously, but also due to the thermal 
inefficiency of the power sector. 
Energy consumption per capita reached only 20% of the European 
level... 
The gross inland consumption per capita increased by 46% bet-
ween 1980 and 1998 but remained at the rather low level of 0.76 
toe/capita - only 20% of the European Union level. As a result of 
the financial and economic crisis, gross inland consumption per 
capita declined by 3.5% in 1998 for the region as a whole with 
reductions above 4.5% in Thailand, China, Indonesia, Singapore, 
South Korea and Brunei. This indicator demonstrated large varia-
tions between countries. The NICs' consumption per capita pro-
gressively approached the EU level at about 3.7 toe/capita with 
a regional peak in Singapore where consumption reached 
8 toe/capita. Southeast Asia, including China, ranged from 2.3 to 
0.5 toe/capita and the poorest countries, such as Bangladesh or 
Myanmar, only reached 0.2-0.3 toe/capita. 
Energy Intensity by Sector ltoe/1990 MEUR) 
Gross Inland 
Consumption 
Tertiary-Domestic 
Industry 
Thermal Power 
Generation 
Transport 
ENVIRONMENT 
C02 emissions declined by 5.3% in 1998 but have still increased by 
35% since 1990... 
C02 emissions were increasing continuously until 1997 (5507 Mt 
of C02 ¡n 1997, compared to 3852 Mt In 1990 and 2263 Mt in 
1980), resulting in a 43% rise since 1990. The reduced energy 
consumption observed in 1998, caused by the economic crisis, led 
to a decline of C02 emissions by 5.3%. As the increasingly domi-
nant position of solid fuels induced an increase in the carbon 
intensity of fossil fuels, emissions increased 24% more rapidly than 
gross inland energy consumption between 1990 and 1997. 
Consequently, the share of Asia in total world C02 emissions has 
doubled since 1980, increasing from 12.5% to 25%. This share was 
slowly declining in 1998 but this trend will only be temporary. 
With the rebound of Asian economies expected already In 1999 
the historical trend will again return. This evolution must never-
theless be compared with other indicators. Per capita C02 emis-
sions stemming from higher standards of living increased by 3% 
since 1980, with a more sustained growth since 1990,1998 excep-
ted. But C02 intensity per unit of GDP declined by only 1.8% per 
year on average since 1980, with an acceleration during the 1990s. 
China and India are presently the world's first and second fastest 
growing sources of greenhouse gases, respectively. The air quali-
ty deterioration and the pollution from the growing use of coal as 
a fuel is expected to worsen, especially as much additional coal-
fired power capacity is put on stream, unless adequate regulatory 
measures are built-in from the design stage. Public concern over 
pollution is likely to increase as living standards rise but, at pre-
sent, the emphasis is on increasing electricity generation to satis-
fy demand and underpin economic growth. 
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Contributions of power sector and industry, roughly the same in 
1997, reached 67% of total C02 emissions... 
Looking at sectoral C02 emissions at the regional level, the power 
sector, mainly based on solidsjust overtook industry in 1996, its 
share reaching 35% in 1997, having increased continuously since 
1980 (22%). This is the consequence of both the growing demand 
for electricity and the low conversion efficiencies of old power 
plant units. On the other hand., the share of industry, now the 
second contributor.declined regularly with 32% of total emissions 
in 1997 against 43% in 1980. The tertiary-domestic sector, where 
renewable energy continued to make a significant impact, redu-
ced its share of emissions from 20% in 1980 to only 13% in 1997 
though its emissions volume increased by about 55% over this 
period. More significantly, the C02 emissions growth rate of this 
sector declined continuously from 5.3% per year on average bet-
C0¡ Indicators (1990=100) 
CO. per unit of GDP 
(tnofCO;/1990MECU) 
Carbon Intensity 
(tnofCOj/toe) 
CO; Production 
(MtofCOj) 
CO; per Capita 
(tnofCOj/inhabitant) 
C0¡ Emissions by Sector 
45% 
40% 
J 
I Energy Branch 
Electricity 
production 
I Industry 
Tertiary-Domestic 
Transport 
ween 1980 and 1985 to only 0.6% per year on average in the 
1990s despite a general increase in living standards. The contri-
bution of the transport sector has increased slowly since 1980, 
from 11% of total emissionsto 13% though transport's total emis-
sions have multiplied by 2.8 since 1980. 
GLOBAL MARKETS 
Regional low energy dependency, even if oil dependency reached 
48%... 
With an energy dependency in 1998 of about 12%, Asia Is increa-
singly a net importer of energy. This is true for oil (net imports of 
295 Mtoe, supplied mainly by the Middle East) and solid fuels (net 
imports of 10 Mtoe). But Asia remained a net exporter of natural 
gas (about 35 Mtoe since 1990). Natural gas exports accounted 
for 31% of indigenous production in 1990, but this share fell to 
only 10% in 1998 in line with increasing indigenous consumption. 
Exports consisted mainly of LNG to Japan. At a national level, this 
broad picture differs widely. China, with an overall energy depen-
dence near zero, is a net exporter of solid fuels with increasing 
volumes over the last few years but has become a net importer of 
oil since 1993. Oil imports represented about 23% of its oil 
consumption in 1998 and this share was increasing steadily. Due 
to the refinery deficit for processing heavy crude oil, imports of oil 
products have increased, and represented about 45% of all 
imports in 1998. Crude oil was mainly imported from the Middle 
East region, but oil products were supplied mainly from regional 
refineries. India remained a net importer of all commercial energy 
sources except natural gas, with oil accounting for 90% of total 
energy imports in 1998. The NICs, without significant fossil fuel 
reserves, are all major net energy importers. Indeed, they depen-
ded on foreign supplies for 86% of their gross inland consumption 
in 1997, the remainder being supplied mainly by nuclear power. 
The situation of other developing Asian countries was a little more 
complex. Their apparent net export balance resulted in fact from 
a balancing of their oil imports (30 Mtoe in 1998) by their exports 
of coal (15 Mtoe) and natural gas (48 Mtoe). 
1980 1985 1990 1995 1996 1997 
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ASIA : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydros Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
1140.7 
402.6 
227.9 
46.9 
3.8 
13.3 
1.8 
444.3 
18.4 
7.0 
29.8 
22.2 
7.6 
-18.4 
0.0 
1150.2 
411.2 
247.2 
28.6 
463.2 
634.1 
14.7 
154.3 
465.1 
153.4 
2.9 
44.6 
105.9 
1404.3 
550.7 
262.3 
76.3 
13.2 
18.8 
4.4 
478.6 
0.0 
23.7 
6.8 
13.1 
-6.3 
-30.5 
0.1 
1377.9 
552.8 
264.3 
45.7 
515.1 
904.9 
50.8 
218.2 
635.9 
230.8 
9.5 
61.8 
159.6 
1674.1 
684.8 
304.0 
110.8 
24.0 
25.4 
5.7 
519.4 
85.3 
30.5 
90.3 
67.7 
22.7 
-35.6 
0.1 
1730.3 
707.9 
372.9 
75.0 
574.5 
1403.6 
92.2 
295.4 
1016.1 
325.8 
14.5 
79.0 
232.3 
2050.8 
905.3 
337.5 
172.8 
35.2 
31.7 
7.6 
560.8 
256.9 
20.5 
274.2 
217.9 
56.3 
-38.2 
0.4 
2281.9 
929.4 
582.8 
134.1 
635.6 
2307.8 
134.9 
367.8 
1805.1 
511.2 
19.3 
110.5 
381.4 
2071.3 
902.5 
345.4 
181.2 
36.0 
32.4 
8.4 
565.4 
304.0 
22.2 
315.8 
255.0 
60.8 
-34.1 
0.1 
2334.3 
918.0 
627.6 
146.6 
642.2 
2458.7 
138.2 
375.4 
1945.2 
544.2 
20.0 
115.7 
408.5 
2046.1 
855.2 
352.7 
183.0 
40.1 
33.7 
9.2 
572.2 
269.9 
9.3 
294.8 
na 
na 
-34.7 
0.5 
2286.6 
864.6 
618.4 
148.3 
655.3 
na 
na 
na 
na 
na 
na 
na 
na 
4.2% 
6.5% 
2.9% 
10.2% 
28.2% 
7.2% 
19.9% 
1.5% 
-76.9% 
27.8% 
-25.6% 
-10.0% 
-
10.7% 
11.2% 
3.7% 
6.1% 
1.3% 
9.9% 
2.1% 
7.4% 
28.2% 
7.2% 
6.5% 
8.5% 
27.1% 
6.7% 
8.6% 
3.6% 
4.5% 
3.0% 
7.8% 
12.7% 
6.3% 
5.0% 
1.6% 
489.3% 
5.2% 
67.8% 
38.9% 
-
3.1% 
-3.8% 
4.7% 
5.1% 
7.1% 
10.4% 
2.2% 
9.2% 
12.7% 
6.2% 
9.8% 
7.1% 
8.8% 
5.1% 
7.8% 
3.4% 
4.8% 
1.8% 
7.7% 
6.6% 
3.8% 
5.0% 
1.3% 
20.2% 
-6.4% 
20.3% 
21.5% 
16.4% 
1.2% 
39.8% 
4.7% 
4.6% 
7.7% 
10.2% 
1.7% 
8.6% 
6.6% 
3.7% 
10.1% 
7.8% 
4.9% 
5.8% 
8.6% 
1.0% 
-0.3% 
2.3% 
4.9% 
2.4% 
2.1 % 
11.0% 
0.8% 
18.3% 
8.6% 
15.2% 
17.0% 
8.0% 
-10.8% 
-79.2% 
2.3% 
-1.2% 
7.7% 
9.3% 
1.0% 
6.5% 
2.4% 
2.1% 
7.8% 
6.4% 
3.6% 
4.6% 
7.1% 
-1.2% 
-5.2% 
2.1% 
1.0% 
11.4% 
4.3% 
8.6% 
1.2% 
-11.2% 
-58.0% 
-6.7% 
na 
na 
1.9% 
543.2% 
-2.0% 
-5.8% 
-1.5% 
1.2% 
2.0% 
na 
na 
na 
na 
na 
na 
na 
na 
Average Load Factor in %  47.2  44.8  49.2  51.5  51.6  -1.11  1.9%  0.8°/  0.1% 
Fuel Inputs for Thermal Power Generation 140.7 183.6 298.1 514.0 537.3 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in ' 
84.2 
51.7 
3.0 
1.8 
0.0 
28.4 
132.0 225.4 404.1 
39.5 
7.7 
4.4 
0.0 
29.8 
48.8 
18.3 
5.7 
0.0 
29,3 
57.6 
44.7 
7.6 
0.0 
30.2 
413.9 
63.4 
51.5 
8.4 
0.0 
31.1 
na 
na 
na 
n a 
na 
na 
na 
5.5% 
9.4% 
-5.2% 
20.7% 
19.9% 
0.9% 
10.2% 
11.3% 
4.3% 
18.9% 
5.0% 
-0.3% 
9.5% 
10.2% 
2.8% 
16.1% 
5.0% 
0.5% 
4.5% 
2.4% 
10.1% 
15.2% 
11.0% 
3.1% 
11.0% 
n a 
na 
na 
na 
na 
na 
na 
Non-Energy Uses  22.0  26.2  38.6 105.0 116.5  3.5%  18.2% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
965.0 
299.7 
155.8 
13.1 
44.7 
7.4 
444.3 
1143.2 
389.6 
181.2 
21.1 
63.6 
9.1 
478.6 
1364.5 
443.1 
261.6 
27.8 
97.7 
14.8 
519.4 
1658.8 
476.3 
395.3 
45.9 
158.1 
22.5 
560.9 
1673.3 
453.7 
417.0 
48.2 
165.1 
23.7 
565.4 
na 
na 
na 
na 
na 
na 
na 
3.4% 
5.4% 
3.1% 
10.0% 
7.3% 
4.3% 
1.5% 
3.6% 
2.6% 
7.6% 
5.7% 
9.0% 
10.1% 
1.7% 
3.3% 
1.2% 
7.1% 
8.7% 
8.3% 
7.3% 
1.3% 
0.9% 
-4.7% 
5.5% 
5.2% 
4.5% 
5.4% 
0.8% 
na 
na 
na 
na 
na 
na 
na 
CO2 Emissions in Mt of CO2  2263.1 2887.5 3851.7 5415.1 5506.8 5214.1  5.9%  1.7%  -5.3% 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
2313.9 
72.2 
1776.8 
0.50 
274 
1.0 
1.6 
2530.0 
100.0 
1536.6 
0.54 
358 
1.1 
0.0 
2774.8 
143.3 
1346.1 
0.62 
506 
1.4 
4.9 
3047.6 
225.1 
1130.5 
0.75 
757 
1.8 
11.1 
3092.3 
238.9 
1089.4 
0.75 
795 
1.8 
12.9 
3137.9 
242.2 
1052.9 
0.73 
na 
1.7 
11.7 
1.8% 
6.7% 
-2.9% 
1.8% 
5.5% 
3.1% 
-
1.9% 
7.5% 
-2.6% 
2.7% 
7.2% 
4.0% 
-
1.6% 
7.8% 
-2.9% 
3.1% 
7.0% 
4.2% 
14.7% 
1.5% 
6.2% 
-3.6% 
0.8% 
5.0% 
0.2% 
15.6% 
1.5% 
1.4% 
-3.4% 
-3.5% 
na 
-6.7% 
-9.2% 
(1) Includes nuclear, hydro and wind.net imports of electricity, and other energy sources. 
(2) Estimates. 
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ASIA : MAIN INDICATORS 
1980  1985  1990  1995 1996 1997 85/80 90/85 96/90 97/96 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
1150..2 
135..0 
3.,9 
28.,8 
958.,6 
324„0 
80..5 
554..1 
1776,8 
208„5 
6.,0 
500..5 
124.,4 
856.,0 
497 
140 
35 
239 
4,7% 
9,1% 
0,6% 
2,6% 
459,4 
13,3 
444,3 
1,8 
709,6 
198,5 
2263,1 
483,7 
14,3 
74,3 
977,8 
259..0 
454,1 
2,0 
3,1 
3,6 
3,7 
3,7 
2,6 
3,0 
3,2 
0,8 
978 
423 
112 
196 
C02 per unit of GDP (tn of C02/1990 MEUR) 3496 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
747 
22 
115 
1510 
400 
702 
1377,9 
173,5 
5,6 
34,5 
1136,5 
406,7 
102,1 
627,7 
1536,6 
193,5 
6,3 
453,5 
113,9 
700,0 
545 
161 
40 
248 
5,6% 
10,1% 
0,9% 
3,5% 
501,7 
18,8 
478,6 
4,4 
559,5 
198,3 
2887,5 
639,3 
20,8 
84,7 
1231,3 
324,4 
587,0 
2,1 
3,0 
3,7 
3,7 
3,7 
2,5 
3,0 
3,2 
0,9 
1141 
487 
128 
232 
3220 
713 
23 
94 
1373 
362 
655 
1730,3 
285,1 
7,4 
62,2 
1355,5 
506,8 
143,3 
705,3 
1346,1 
221,8 
5,7 
394,3 
111,5 
548,7 
624 
183 
52 
254 
7,2% 
11,9% 
1,0% 
5,1% 
550,4 
25,4 
519,4 
5,7 
428,2 
198,4 
3851,7 
1055,8 
27,0 
152,0 
1494,9 
446,9 
675,2 
2,2 
3,1 
3,7 
3,6 
3,7 
2,4 
2,9 
3,1 
1,0 
1388 
539 
161 
243 
2997 
821 
21 
118 
1163 
348 
525 
2174,1 
451,0 
15,6 
111,6 
1578,8 
603,9 
206,3 
768,6 
1157,8 
240,2 
8,3 
321,6 
109,9 
409,3 
724 
201 
69 
256 
9,2% 
14,0% 
0,8% 
7,7% 
593,8 
32,0 
554,6 
7,2 
316,2 
197,7 
5075,4 
1671,4 
58,3 
270,6 
1733,4 
632,9 
693,8 
2,3 
3,2 
3,7 
3,7 
3,7 
2,4 
2,9 
3,1 
0,9 
1690 
577 
211 
231 
2703 
890 
31 
144 
923 
337 
369 
2281,9 
488,9 
17,5 
1 24,2 
1645,3 
629,3 
223,1 
792,9 
1130,5 
242,2 
8,7 
311,8 
110,5 
392,8 
749 
206 
73 
260 
9,6% 
14,5% 
0,8% 
8,2% 
600,0 
31,6 
560,7 
7,7 
297,3 
196,9 
5415,1 
1813,5 
65,7 
316,3 
1783,6 
683,4 
735,7 
2,4 
3,2 
3,7 
3,7 
3,7 
2,5 
2,8 
3,1 
0,9 
1777 
585 
224 
241 
2683 
898 
33 
157 
884 
339 
364 
2334,3 
510,2 
18,7 
138,1 
1658,9 
624,3 
239,3 
795,3 
1089,4 
238,1 
8,7 
291,4 
111,7 
371,2 
755 
202 
77 
257 
10,0% 
14,8% 
0,9% 
8,9% 
606,1 
32,3 
565,3 
8,5 
282,9 
196,0 
5506,8 
1883,1 
70,0 
351,2 
1749,8 
733,1 
703,8 
2,4 
3,2 
3,7 
3,7 
3,7 
2,5 
2,8 
3,1 
0,9 
1781 
566 
237 
228 
2570 
879 
33 
164 
817 
342 
328 
3,7% 
5,2% 
7,6% 
3,7% 
3,5% 
4,7% 
4,9% 
2,5% 
-2,9% 
-1,5% 
0,8% 
-2,0% 
-1,8% 
-3,9% 
1,8% 
2,8% 
3,0% 
0,7% 
3,7% 
2,0% 
8,0% 
5,6% 
1,8% 
7,2% 
1,5% 
19,9% 
-4,6% 
0,0% 
5,0% 
5,7% 
7,8% 
2,6% 
4,7% 
4,6% 
5,3% 
1,3% 
-0,6% 
0,6% 
0,2% 
0,2% 
-1,0% 
0,1% 
-0,2% 
2,7% 
3,1% 
2,9% 
2,8% 
3,4% 
-1,6% 
-0,9% 
1,0% 
-3,8% 
-1,9% 
-2,0% 
-1,4% 
Annual °l 
4,7% 
10,4% 
5,6% 
12,5% 
3,6% 
4,5% 
7,0% 
2,4% 
-2,6% 
2,8% 
-1,8% 
-2,8% 
-0,4% 
-4,8% 
2,7% 
2,6% 
5,1 % 
0,5% 
5,2% 
3,3% 
1,9% 
8,2% 
1,9% 
6,2% 
1,6% 
5,1% 
-5,2% 
0,0% 
5,9% 
10,6% 
5,4% 
12,4% 
4,0% 
6,6% 
2,8% 
1,2% 
0,4% 
0,1% 
-0,4% 
-0,2% 
-0,1% 
-0,5% 
-0,4% 
0,5% 
4,0% 
2,1% 
4,7% 
1,0% 
-1,4% 
2,9% 
-2,0% 
4,6% 
-3,3% 
-0,8% 
-4,3% 
3 Change 
4,7% 
9,4% 
15,6% 
12,2% 
3,3% 
3,7% 
7,6% 
2,0% 
-2,9% 
1,5% 
7,2% 
-3,8% 
-0,2% 
-5,4% 
3,1% 
2,1% 
6,0% 
0,4% 
4,9% 
3,4% 
-3,2% 
8,1% 
1,4% 
3,7% 
1,3% 
5,2% 
-5,9% 
-0,1% 
5,8% 
9,4% 
16,0% 
13,0% 
3,0% 
7,3% 
1,4% 
1,1% 
0,6% 
0,0% 
0,5% 
0,4% 
0,7% 
-0,7% 
-0,3% 
-0,5% 
4,2% 
1,4% 
5,7% 
-0,1% 
-1,8% 
1,5% 
7,6% 
4,8% 
-4,5% 
-0,4% 
-5,9% 
2,3% 
4,4% 
6,8% 
11,2% 
0,8% 
-0,8% 
7,3% 
0,3% 
-3,6% 
-1,7% 
0,6% 
-6,5% 
1,1% 
-5,5% 
0,8% 
-2,2% 
5,7% 
-1,1% 
3,6% 
1,9% 
11,3% 
8,5% 
1,0% 
2,1% 
0,8% 
11,0% 
-4,8% 
-0,5% 
1,7% 
3,8% 
6,5% 
11,0% 
-1,9% 
7,3% 
-4,3% 
-0,6% 
-0,4% 
-0,5% 
-0,2% 
-0,3% 
-0,1% 
-1,1% 
0,0% 
-4,6% 
0,2% 
-3,3% 
5,7% 
-5,7% 
-4,2% 
-2,2% 
0,4% 
4,6% 
-7,6% 
1,1% 
-9,9% 
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NICS : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985  1990  1996  1997  1998(2)  85/80  90/85  96/90  97/96  98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydros Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
18.0 
10.2 
0.2 
1.6 
3.0 
0.4 
0.0 
2.6 
70.5 
8.1 
62.4 
74.4 
-12.0 
0.0 
0.0 
83.2 
17.3 
58.4 
1.6 
6.0 
99.5 
11.7 
4.9 
82.9 
23.8 
1.9 
2.8 
19.2 
47.7 
18.6 
2.3 
16.3 
0.0 
0.0 
0.0 
38.4 
6.2 
56.0 
14.2 
30.9 
0.8 
7.4 
0.0 
2.6 
225.1 
63.25 
70.9 
438.2 
1.32 
1573 
3.6 
79.2 
27.7 
11.5 
0.2 
1.1 
11.9 
0.9 
0.0 
2.1 
81.6 
22.7 
59.0 
73.6 
-14.6 
0.0 
-0.1 
104.0 
32.7 
55.4 
1.1 
14.8 
142.8 
45.5 
10.6 
86.7 
43.1 
8.0 
4.9 
30.2 
37.8 
19.2 
10.8 
8.4 
0.0 
0.0 
0.0 
38.8 
9.1 
67.7 
20.1 
34.2 
0.8 
10.5 
0.0 
2.1 
268.0 
68.00 
100.0 
388.1 
1.53 
2099 
3.9 
73.7 
33.9 
8.2 
0.2 
1.1 
22.3 
1.3 
0.0 
0.9 
147.9 
33.1 
111.5 
108.6 
2.9 
3.4 
-0.2 
164.3 
41.1 
94.5 
4.5 
24.3 
242.8 
85.8 
14.5 
142.5 
52.6 
12.8 
5.1 
34.7 
52.7 
32.6 
16.5 
13.8 
2.3 
0.0 
0.0 
37.6 
14.1 
104.1 
23.1 
60.5 
1.8 
17.8 
0.0 
0.9 
413.5 
71.63 
155.7 
393.9 
2.29 
3390 
5.8 
82.4 
34.5 
2.3 
0.1 
0.7 
29.1 
1.1 
0.0 
1.2 
263.6 
53.7 
192.2 
191.4 
0.8 
17.1 
0.6 
270.1 
54.2 
166.5 
17.4 
32.0 
411.4 
111.7 
11.5 
288.2 
81.5 
14.8 
7.4 
59.4 
57.6 
54.9 
29.0 
17.8 
8.1 
0.0 
0.0 
45.1 
27.9 
164.6 
22.5 
98.5 
8.6 
32.4 
1.2 
1.4 
631.1 
76.37 
232.3 
434.0 
3.54 
5387 
8.3 
89.7 
35.2 
2.1 
0.0 
0.7 
29.5 
1.1 
0.0 
1.7 
283.8 
58.2 
204.0 
213.1 
-9.0 
20.9 
0.6 
289.9 
58.5 
177.2 
21.2 
33.0 
453.2 
113.4 
12.4 
327.4 
90.3 
15.5 
7.4 
67.4 
57.3 
62.1 
32.9 
19.8 
9.5 
0.0 
0.0 
45.3 
34.7 
172.8 
23.2 
100.3 
10.9 
35.1 
1.4 
1.8 
672.8 
77.28 
246.4 
439.3 
3.75 
5864 
8.7 
89.7 
39.0 
2.0 
0.0 
0.7 
32.9 
1.4 
0.0 
2.0 
258.2 
58.9 
179.0 
na 
na 
19.8 
0.5 
276.1 
60.9 
158.0 
20.5 
36.8 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
633.7 
78.17 
241.5 
426.8 
3.53 
na 
8.1 
85.9 
9.0% 
2.5% 
3.7% 
-7.5% 
31.2% 
1 6.6% 
-
-4.1% 
3.0% 
22.8% 
-1.1% 
-0.2% 
4.1% 
-
22.6% 
4.5% 
1 3.6% 
-1.0% 
-7.5% 
19.6% 
7.5% 
31.2% 
16.6% 
0.9% 
12.6% 
33.9% 
11.8% 
9.5% 
-4.5% 
0.7% 
36.5% 
-12.4% 
-
-
-
0.2% 
8.0% 
3.9% 
7.1% 
2.1% 
-0.1% 
7.2% 
-
-4.1% 
3.6% 
1.5% 
7.1% 
-2.4% 
3.0% 
5.9% 
2.1% 
-1.4% 
4.1% 
-6.5% 
-4.7% 
-0.3% 
13.5% 
6.6% 
-
-16.4% 
12.6% 
7.8% 
13.6% 
8.1% 
-
-
10.5% 
9.6% 
4.7% 
11.3% 
33.0% 
10.5% 
11.2% 
13.5% 
6.6% 
10.4% 
4.1% 
9.8% 
0.9% 
2.8% 
6.9% 
11.2% 
8.9% 
10.4% 
-
-
-
-0.7% 
9.0% 
9.0% 
2.9% 
12.1% 
17.1% 
11.2% 
-
-16.2% 
9.1% 
1.0% 
9.3% 
0.3% 
8.4% 
10.1% 
7.9% 
2.3% 
0.3% 
-19.3% 
-17.2% 
-6.1% 
4.5% 
-2.9% 
-
6.4% 
10.1% 
8.4% 
9.5% 
9.9% 
-19.8% 
30.6% 
-
8.6% 
4.7% 
9.9% 
25.4% 
4.7% 
9.2% 
4.5% 
-3.9% 
12.5% 
7.6% 
2.5% 
6.4% 
9.4% 
1.5% 
9.1% 
9.9% 
4.3% 
23.2% 
-
_ 
3.1% 
12.1% 
7.9% 
-0.4% 
8.5% 
29.4% 
10.5% 
-
8.0% 
7.3% 
1.1% 
6.9% 
1.6% 
7.5% 
8.0% 
6.2% 
1.4% 
2.2% 
-8.0% 
-12.5% 
-4.7% 
1.5% 
8.5% 
-
36.6% 
7.7% 
8.3% 
6.2% 
11.3% 
-
22.7% 
1.0% 
7.3% 
8.0% 
6.4% 
21.9% 
3.0% 
10.1% 
1.5% 
8.0% 
13.6% 
10.7% 
4.7% 
0.0% 
13.5% 
-0.5% 
13.2% 
13.3% 
11.2% 
17.5% 
-
_ 
0.3% 
24.3% 
5.0% 
3.3% 
1.8% 
26.7% 
8.6% 
15.6% 
34.2% 
6.6% 
1.2% 
6.0% 
1.2% 
6.1% 
8.9% 
5.4% 
0.0% 
10.8% 
-3.7% 
0.0% 
0.0% 
11.4% 
19.7% 
-
17.0% 
-9.0% 
1.2% 
-12.3% 
na 
n a 
-5.6% 
-17.2% 
-4.7% 
4.1% 
-10.8% 
-3.5% 
11.4% 
na 
na 
n a 
n a 
na 
na 
n a 
na 
na 
n a 
na 
na 
na 
na 
na 
n a 
n a 
na 
n a 
n a 
na 
na 
na 
na 
-5.8% 
1.1% 
-2.0% 
-2.8% 
-5.8% 
n a 
-6.9% 
-4.3% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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CHINA : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
CO2 Emissions/Capita (t of Gl^/inhabitant) 
Import Dependency % 
608.6 
303.9 
107.9 
12.0 
0.0 
5.0 
0.0 
179.9 
-19.7 
-2.3 
-17.4 
-13.2 
-4.3 
0.0 
0.0 
593.1 
306.6 
89.7 
12.0 
184.9 
300.6 
0.0 
58.2 
242.4 
65.8 
0.0 
20.3 
45.6 
52.1 
78.3 
57.9 
20.2 
0.2 
0.0 
0.0 
26.6 
8.3 
497.7 
230.5 
51.8 
6.8 
21.3 
7.4 
179.9 
1412.5 
981.24 
61.2 
4645.2 
0.60 
306 
1.4 
-3.3 
761.9 
427.4 
127.1 
10.8 
0.0 
7.9 
0.0 
188.5 
-39.1 
-2.9 
-36.3 
-30.3 
-6.0 
0.0 
0.1 
705.5 
404.8 
93.3 
10.8 
196.6 
410.7 
0.0 
92.4 
318.3 
87.0 
0.0 
26.4 
60.6 
53.9 
99.1 
81.8 
16.9 
0.3 
0.0 
0.0 
27.6 
7.1 
594.8 
299.2 
60.1 
7.9 
29.9 
9.1 
188.5 
1794.1 
1051.01 
100.0 
3382.2 
0.67 
391 
1.7 
-5.5 
894.0 
529.1 
140.8 
12.8 
0.0 
10.9 
0.0 
200.4 
-32.0 
-8.4 
-23.8 
-21.4 
-2.4 
0.0 
0.2 
856.2 
515.4 
116.5 
12.8 
211.5 
621.2 
0.0 
126.7 
494.5 
137.9 
0.0 
36.0 
101.8 
51.4 
154.2 
138.0 
15.2 
0.9 
0.0 
0.0 
27.6 
7.3 
694.4 
345.0 
79.5 
10.8 
44.0 
14.8 
200.4 
2276.9 
1135.16 
146.0 
2810.8 
0.75 
547 
2.0 
-3.7 
1101.5 
698.4 
157.3 
18.7 
3.7 
16.2 
0.0 
207.2 
-8.6 
-23.0 
16.2 
2.2 
14.0 
-1.5 
-0.3 
1096.4 
679.0 
173.4 
17.2 
226.7 
1080.0 
14.3 
188.0 
877.7 
236.5 
2.2 
55.6 
178.8 
52.1 
273.8 
258.5 
14.6 
0.7 
0.0 
0.0 
27.6 
52.0 
797.9 
377.2 
109.7 
10.3 
72.3 
21.3 
207.2 
3113.0 
1215.41 
281.9 
1864.7 
0.90 
889 
2.6 
-0.8 
1097.2 
686.4 
160.7 
21.1 
3.8 
16.9 
0.0 
208.3 
12.8 
-22.3 
38.0 
15.6 
22.4 
-2.3 
-0.6 
1098.9 
658.1 
193.8 
18.8 
228.3 
1134.5 
14.4 
196.0 
924.1 
253.9 
2.2 
59.7 
192.0 
51.0 
277.2 
259.1 
16.3 
1.9 
0.0 
0.0 
28.7 
56.8 
785.4 
353.5 
119.5 
9.4 
72.5 
22.3 
208.3 
3087.4 
1227.18 
306.7 
1717.9 
0.90 
924 
2.5 
1.2 
1048.8 
634.7 
160.6 
22.0 
4.4 
17.7 
0.0 
209.3 
11.1 
-32.6 
46.6 
n a 
n a 
-2.4 
-0.5 
1056.1 
602.1 
203.4 
19.6 
231.0 
na 
n a 
n a 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
1239.28 
330.6 
1531.5 
0.85 
na 
na 
1.1 
4.6% 
7.1% 
3.3% 
-2.0% 
-
9.7% 
-
0.9% 
14.7% 
4.8% 
15.8% 
18.1% 
7.0% 
-
-
3.5% 
5.7% 
0.8% 
-2.0% 
1.2% 
6.4% 
-
9.7% 
5.6% 
5.7% 
-
5.4% 
5.9% 
0.7% 
4.8% 
7.2% 
-3.5% 
11.7% 
-
-
0.7% 
-3.1% 
3.6% 
5.4% 
3.0% 
3.2% 
7.0% 
4.3% 
0.9% 
4.9% 
1.4% 
10.3% 
-6.1% 
2.1% 
5.0% 
3.5% 
10.7% 
3.3% 
4.4% 
2.1% 
3.4% 
-
6.5% 
-
1.2% 
-3.9% 
23.5% 
-8.1% 
-6.7% 
-16.9% 
-
11.4% 
3.9% 
4.9% 
4.6% 
3.4% 
1.5% 
8.6% 
-
6.5% 
9.2% 
9.6% 
-
6.4% 
10.9% 
-0.9% 
9.2% 
11.0% 
-2.1% 
23.8% 
-
-
0.0% 
0.4% 
3.1% 
2.9% 
5.8% 
6.4% 
8.0% 
10.1% 
1.2% 
4.9% 
1.6% 
7.9% 
-3.6% 
2.4% 
7.0% 
3.3% 
-7.6% 
3.5% 
4.7% 
1.9% 
6.5% 
-
6.8% 
-
0.6% 
-19.7% 
18.4% 
-
-
-
-
-
4.2% 
4.7% 
6.9% 
5.1% 
1.2% 
9.7% 
-
6.8% 
10.0% 
9.4% 
-
7.5% 
9.8% 
0.2% 
10.0% 
11.0% 
-0.7% 
-3.9% 
-
-
0.0% 
38.8% 
2.3% 
1.5% 
5.5% 
-0.9% 
8.7% 
6.3% 
0.6% 
5.4% 
1.1% 
11.6% 
-6.6% 
3.0% 
8.4% 
4.2% 
-22.9% 
-0.4% 
-1.7% 
2.2% 
12.9% 
0.5% 
4.3% 
-
0.5% 
-
-3.0% 
134.4% 
606.1 % 
59.7% 
56.1% 
98.7% 
0.2% 
-3.1% 
11.7% 
9.2% 
0.7% 
5.0% 
0.6% 
4.3% 
5.3% 
7.3% 
0.0% 
7.5% 
7.4% 
-2.1 % 
1.3% 
0.2% 
11.4% 
174.8% 
-
-
4.0% 
9.1% 
-1.6% 
-6.3% 
8.9% 
-8.8% 
0.3% 
4.8% 
0.5% 
-0.8% 
1.0% 
8.8% 
-7.9% 
-0.7% 
4.0% 
-1.8% 
-
-4.4% 
-7.5% 
-0.1% 
4.0% 
18.4% 
5.2% 
-
0.5% 
-12.6% 
46.0% 
22.5% 
n a 
n a 
1.8% 
-24.3% 
-3.9% 
-8.5% 
5.0% 
4.3% 
1.2% 
11 a 
n a 
n a 
n a 
n a 
na 
n a 
na 
n a 
n a 
n a 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
n a 
na 
na 
na 
1.0% 
7.8% 
-10.9% 
-4.8% 
n a 
n a 
-9.0% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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INDIA : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro& Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro S wind 
Thermal 
221.9 
58.1 
9.6 
1.2 
0.8 
4.0 
0.0 
148.1 
23.5 
0.3 
23.2 
16.3 
6.9 
0.0 
0.0 
242.0 
56.3 
31.5 
1.2 
152.9 
119.3 
3.0 
46.6 
69.7 
33.3 
0.9 
11.8 
20.6 
278.3 
75.5 
31.0 
3.8 
1.3 
4.4 
0.0 
162.3 
16.8 
1.1 
15.7 
13.0 
2.6 
0.0 
0.0 
292.3 
76.3 
44.1 
3.8 
168.0 
183.4 
5.0 
51.0 
127.4 
52.3 
1.3 
15.5 
35.5 
333.6 
104.3 
35.6 
10.1 
1.6 
6.2 
0.0 
175.8 
29.7 
3.5 
26.1 
20.6 
5.6 
0.0 
0.1 
359.8 
105.9 
60.1 
10.1 
183.7 
289.4 
6.1 
71.7 
211.6 
73.7 
1.6 
18.8 
53.3 
392.4 
141.6 
34.9 
17.3 
2.2 
5.9 
0.0 
190.5 
58.5 
5.8 
52.6 
34.2 
18.4 
0.0 
0.1 
452.1 
149.1 
87.0 
17.3 
198.7 
435.1 
8.4 
69.1 
357.6 
96.7 
2.2 
21.1 
73.4 
404.5 
147.2 
37.6 
17.8 
2.6 
6.4 
0.0 
192.8 
56.8 
5.8 
50.9 
32.5 
18.4 
0.0 
0.1 
461.0 
153.3 
87.9 
17.8 
202.0 
463.4 
10.1 
74.8 
378.5 
99.3 
2.2 
21.9 
75.2 
410.0 
149.7 
37.1 
18.8 
2.7 
6.6 
0.0 
195.1 
63.6 
6.3 
57.0 
na 
na 
0.1 
0.1 
471.0 
156.0 
91.7 
18.9 
204.5 
na 
na 
na 
na 
na 
n a 
na 
n a 
4.6% 
5.4% 
26.4% 
25.3% 
10.7% 
1.9% 
-
1.8% 
-6.5% 
32.3% 
-7.6% 
-4.4% 
-17.7% 
-
14.9% 
3.8% 
6.3% 
6.9% 
25.3% 
1.9% 
9.0% 
10.7% 
1.9% 
12.8% 
9.4% 
9.1% 
5.6% 
11.4% 
3.7% 
6.7% 
2.8% 
21.5% 
4.3% 
7.0% 
-
1.6% 
12.1% 
24.7% 
10.8% 
9.6% 
16.3% 
_ 
-
4.2% 
6.8% 
6.4% 
21.5% 
1.8% 
9.6% 
4.3% 
7.0% 
10.7% 
7.1% 
3.3% 
3.9% 
8.5% 
2.7% 
5.2% 
-0.3% 
9.3% 
5.4% 
-0.6% 
_ 
1.3% 
11.9% 
8.8% 
12.4% 
8.8% 
22.1% 
_ 
2.0% 
3.9% 
5.9% 
6.4% 
9.3% 
1.3% 
7.0% 
5.4% 
-0.6% 
9.1% 
4.6% 
6.0% 
2.0% 
5.5% 
3.1% 
4.0% 
7.7% 
3.0% 
20.2% 
8.3% 
_ 
1.2% 
-2.9% 
0.6% 
-3.3% 
-5.2% 
0.1% 
_ 
0.0% 
2.0% 
2.8% 
1.1% 
3.0% 
1.6% 
6.5% 
20.2% 
8.3% 
5.9% 
2.7% 
0.0% 
3.7% 
2.4% 
1.3% 
1.6% 
-1.2% 
5.6% 
1.0% 
3.0% 
_ 
1.2% 
11.9% 
9.3% 
12.1% 
n a 
n a 
_ 
0.0% 
2.2% 
1.8% 
4.2% 
6.1% 
1.2% 
na 
na 
na 
na 
n a 
na 
na 
n a 
Average Load Factor in %  40.9  40.0  44.9  51.3  53.3  -0.4%  2.3%  2.3% 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
22.3 
19.0 
2.8 
0.5 
0.0 
0.0 
26.9 
34.1 
30.2 
2.7 
1.2 
0.0 
0.0 
32.1 
62.7 
56.7 
2.7 
3.3 
0.0 
0.0 
29.0 
108.5 
100.0 
2.5 
6.0 
0.0 
0.0 
28.4 
111.5 
102.9 
2.5 
6.1 
0.0 
0.0 
29.2 
na 
na 
n a 
n a 
n a 
na 
na 
8.9% 
9.7% 
-0.6% 
21.5% 
-
-
3.6% 
12.9% 
13.4% 
-0.5% 
22.8% 
-
-
-2.0% 
9.6% 
9.9% 
-0.9% 
10.2% 
-
-
-0.4% 
2.8% 
2.9% 
0.0% 
1.5% 
-
_ 
3.0% 
n a 
n a 
na 
na 
n a 
n a 
n a 
Non-Energy Uses  4.7  5.9  7.7  10.2  10.5  5.5%  4.7%  3.0% 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
10.3 
30.6 
23.2 
0.6 
7.7 
0.0 
48.1 
251.7 
43.0 
32.5 
2.4 
11.4 
0.0 
162.3 
290.6 
46.1 
44.5 
5.6 
18.5 
0.0 
175.8 
341.9 
47.1 
67.6 
8.5 
28.2 
0.0 
190.5 
350.0 
48.4 
70.0 
8.8 
30.0 
0.0 
192.8 
na 
n a 
n a 
na 
na 
n a 
na 
3.7% 
7.0% 
7.0% 
30.8% 
8.3% 
-
1.8% 
2.9% 
1.4% 
6.5% 
18.5% 
10.2% 
-
1.6% 
2.7% 
0.3% 
7.2% 
7.1% 
7.2% 
-
1.3% 
2.4% 
2.7% 
3.5% 
3.2% 
6.5% 
_ 
1.2% 
n a 
na 
n a 
n a 
na 
n a 
n a 
C02 Emissions in Mt of C02  291.1  422.3 591.7 855.6 880.6  7.7%  6.3%  2.9% 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
687.33 
77.0 
1778.6 
0.35 
1/4 
0.4 
9.7 
765.15 
100.0 
1654.1 
0.38 
240 
0.6 
5.7 
849.52 
136.0 
1497.3 
0.42 
341 
0.7 
8.3 
945.61 
188.4 
1358.2 
0.48 
460 
0.9 
12.9 
962.38 
198.2 
1316.2 
0.48 
48? 
0.9 
12.3 
979.33 
209.7 
1271.0 
0.48 
na 
n a 
13.5 
2.2% 
5.4% 
-1.4% 
1.6% 
6.7% 
5.4% 
-10.0% 
2.1% 
6.3% 
-2.0% 
2.1% 
7.3% 
4.8% 
7.5% 
1.8% 
5.6% 
-1.6% 
2.0% 
5.1% 
4.5% 
7.8% 
1.8% 
5.2% 
-3.1% 
0.2% 
4.7% 
1.1% 
-4.8% 
1.8% 
5.8% 
-3.4% 
0.4% 
n a 
n a 
9.6% 
(1) Includes nuclear, hydro and wind.net imports of electricity, and other energy sources. 
(2) Estimates. 
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LATIN AMERICA: Major trends (1980-1998) 
• The financial crisis limited GDP growth to only 1.3% in 1998 
• Increasing final energy consumption, driven by growing economic activities, peaked in 1997 
• The structure of final energy demand by sector has remained stable since 1980 but transportation was growing 
• Electricity demand has increased by 40% since 1990 
• Gross Inland Consumption dominated by oil and renewable energy sources but the gas contribution increased 
rapidly 
• Oil producers have significant potential for increasing output 
• Latin America represented only 3.6% of world fossil fuel reserves 
• Hydro dominated electricity generation but development of natural gas accelerated 
• Development of a continent-wide electricity market is on the way 
• Privatisation and deregulation have created a major competitive arena 
• Refining capacity increasing slowly with utilisation rate close to the world average 
• Energy intensity peaked in 1997 pushed by transport 
• C02 emissions increased by 46% since 1990 
• Net exports, mainly oil, have more than doubled since 1990 
The financial crisis limited GDP growth to only 1.3% 1998... 
Latin America includes all the countries of Central and South 
America (excluding Mexico) and the Caribbean islands. It is a mix 
of large and medium countries, such as Brazil and Venezuela, loca­
ted in South America; and a multitude of smaller ones with diffe­
rent economic structures and energy resources, mainly located in 
Central America. In general, the level of economic development is 
intermediate between the OECD members and the less develo­
ped countries of Africa and Asia. Latin America experienced 
rather modest economic growth during the 1980s of about 1% 
per annum. GDP growth accelerated during the 1990s to peak at 
4.3% in 1997. In mid 1998, following the South East Asian and 
Russian financial crises, a new wave of financial market pressures 
affected many emerging market economies, especially in Latin 
America. This was particularly the case of Brazil which accounts 
for one third of the region's total GDP. The Latin American econo­
my began to slow in late 1998, mainly due to Brazil's economic 
downturn and currency devaluation, low energy and other com­
modity prices, declining stock markets, higher interest rates, rising 
unemployment, and continuing emerging market uncertainty. 
Consequently, the GDP increase was limited to 1.3% in 1998 for 
the whole region and prospects for 1999 were quite pessimistic. 
A key aspect of the Latin American economy is the process of 
trade liberalisation. This has already had significant effects on 
economic and energy developments in the region. Many coun­
tries are striving to stabilise inflation and modernise their industry 
170 
Main Indie itors (1985 = 100) 
Gross Inland 
Consumption 
Energy Intensity 
J I I I L 
using imported technology and capital. Liberalisation is likely to 
have a significant impact on energy use, through the upgrading of 
the technological infrastructure of the region. 
Brazil's financial crisis has made the process of further regional 
integration more difficult. Launched in January 1995, Mercosur is 
a regional trade pact comprising Brazil, Argentina, Paraguay, and 
Uruguay, with Chile and Bolivia as associate members. Since its 
inception, intra-regional trade and investment within the pact has 
grown significantly. Mercosur has also resulted in greater co-ordi­
nation of regional issues, including energy matters. Nonetheless, 
1 Excluding Mexico 
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the crisis has raised tensions among Mercosur members since 
now-cheaper Brazilian goods have flowed Into neighbouring 
countries such as Argentina, worsening their trade accounts with 
Brazil. 
ENERGY OUTLOOK 
Increasing final energy demand, driven by growing economic activi-
ties, peaked in 1997... 
Final energy demand increased steadily by about 1.4% during the 
1980s, marked by a depressed economy mainly during the first 
part of the decade. Since 1990, sustained by a growing economy, 
final energy demand growth averaged 3.6% per year after 1990 
and jumped 4.9% in 1997. First indications suggested that final 
energy demand growth will exceed 4% in 1998. Since 1990, addi-
tional consumption was mainly covered by oil (55% of the overall 
increment), electricity (19%) and gas (16%) although biomass 
consumption demonstrated relative stability due to the progres-
sive slowdown of the Brazilian alcohol programme resulting from 
market deregulation. This programme has favourably influenced 
the development of biomass but has suffered from low oil prices 
on the international market since the early 1990s. Consumption 
of conventional energy forms increased very rapidly: +4.3% per 
year on average for oil, +6.0% for gas and +4.9% for electricity. 
One country, Brazil, absorbed about 42% of total final energy 
demand in Latin America and its share has been relatively stable 
since 1980. Argentina with only 12% of total final consumption 
and Venezuela with 11% followed it. Therefore, developments in 
Final Energy Consumption 
Other 
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Main items 
The MERCOSUR common market agreement - which came 
fully into force in 1995 - now embraces a free trade area of 
some 200 million people in Argentina, Brazil, Paraguay and 
Uruguay, with associate membership of Bolivia and Chile. 
Trade liberalisation has underpinned their progressive trans-
formation into more modern, industrialised economies. 
However, from mid 1998 another financial crisis affected 
much of the region, especially its largest economy - Brazil. 
Prior to this, many countries were undertaking substantial 
reforms aimed to improve economic stability, reduce inflation 
and attract inward investment. A key element of these 
reform programmes are liberalisation and privatisation of 
energy sectors, particularly the electricity and downstream 
gas industries. Gas production is rising very steeply, based 
upon expanding reserves in Argentina, Peru and Venezuela. 
Hydropower meets 75% of the region's electricity generation 
and there remains huge unexploited potential. 
Interconnection of electricity and gas networks is procee-
ding. Venezuela, an OPEC member, has huge petroleum 
reserves especially in the form of heavy oil deposits; and 
Argentina, Brazil and Colombian are emerging as significant 
oil producers. Whilst regional coal production still remains 
low in global terms, exports are rising. A distinctive characte-
ristic of the Latin American regional energy balance (espe-
cially that of Brazil) Is the industrial use of biomass in various 
forms-such as charcoal In steel making, bagasse in steam rai-
sing and sugar-cane alcohol in the transport sector. But the 
traditional heavy dependence upon biomass, other than in 
the remoter rural areas, has declined with the rapid expan-
sion of fossil fuel production, urbanisation and growing car 
ownership. These developments have also led to the drama-
tic acceleration in regional C02 emissions since 1990. 
regional final energy demand were dominated by those of Brazil, 
except in the case of natural gas whose development was deter-
mined by Argentina and Venezuela which are the region's main 
gas producers and consumers. In 1997, Brazil accounted for 67% 
of Latin America's total coal demand, with Colombia, Chile and 
Argentina responsible for much of the remainder. In Brazil, the 
steel industry absorbed almost two-thirds of the country's total 
coal consumption, relying on imports of coking coal to produce 
coke for use In its blast furnaces. 
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The structure of final energy demand by sector remained stable since 
1980 but transportation was growing... 
The structure by sector of final energy consumption has remained 
largely unchanged since 1980. The industrial sector's share went 
from 37% in 1980 to 38% in 1997; transportation from 29% to 
31%; whilst the tertiary-domestic sector remained stable. This is 
the result of a number of phenomena. Over the past twenty years, 
the region has embarked on a programme of industrialisation, 
often led by the most energy intensive sectors based upon exploi-
tation of the large resources of raw materials. More recently the 
region has used its resource industries as the base for moving into 
higher value-added products. Consequently the region occupied 
a medium position between industrialised countries where the 
weight of industry in the structure of final energy consumption 
steadily declined and developing areas where it increased. 
Sustained by economic growth and higher incomes, transport 
sector consumption has increased by more than 5% per annum 
on average since 1990, accounting for more than 70% of the incre-
mental oil demand since 1990. Compared to other developing 
regions, Latin America has a relatively high degree of vehicle 
ownership, reflecting higher per capita incomes, high levels of 
urbanisation, a history of low, subsidised prices for transport fuels 
across the region and large distances between cities. But there are 
marked differences within the region and a substantial potential 
for increased vehicle ownership still exists as income rises. Since 
1990, energy consumption of the tertiary-domestic sector rose 
more slowly than final energy demand. Driving forces of this sec-
tor were increasing demand for specific uses and improving effi-
ciency stimulated by higher prices. In particular the increasing 
energy consumption per employee in the service sector follows 
improvements in infrastructure (building, computing facilities, air 
conditioning...); and the evolution of domestic energy demand 
depends on per capita income levels, the urbanisation rate and 
the speed of substitution of non-commercial fuels by commercial 
energy. In some Latin American countries, there has already been 
a restructuring of energy prices in recent years to bring them clo-
ser to international levels. In other countries, however, end-use 
prices remain below international levels. 
Electricity demand has increased by 40% since 1990... 
Electricity demand grew by 4.8% on average since 1980, twice as 
fast as GDP but, more recently, this elasticity has declined appre-
ciably. The share of electricity in final energy demand reached 
15% in 1997 from 12% in 1985 and only 10% in 1980. Half of 
regional electricity consumption occurred in Brazil where its share 
rose to 18%. In 1997, about 46% of this electricity was consumed 
in industry and 54% in the tertiary-domestic sector (of which 55% 
by the residential sector and 39% by services). Since 1990, electri-
city demand increased respectively by 3.8% per year on average 
in industry,and by 6.0% in the residential sector and in services. In 
all sectors, but mainly in residential and services, the share of elec-
tricity in total final demand was expanding, reflecting rising inco-
me levels, urbanisation, structural and technological shifts in the 
industrial sector and the increasing use of electrical appliances in 
the residential/commercial sector. 
The fuel structure of final energy demand has changed signifi-
cantly since 1980. Oil and gas now account for 57% of total final 
energy demand and 75% of commercial energy demand. While 
oil has continued to be the dominant fuel, its share diminished 
slowly from 49% in 1980 to 47% in 1997. Over the same period, 
the share of gas increased from 7% to 10%. This shift between 
hydrocarbons has been the outcome of changes in relatively few 
countries. The major impetus has been to conserve oil supplies for 
export or to reduce dependence on imported oil. To limit the 
impact of transport demand growth many initiatives have encou-
raged the use of alternative fuels in the region. These include an 
alcohol fuels programme in Brazil and promotion of compressed 
gas in Argentina, Colombia and Chile. These programmes have 
affected the fuel mix in these countries to varying degrees, main-
ly through incentives provided by governments. The deregulation 
process in the region's energy markets is expected to affect such 
programmes adversely. 
Gross Inland Consumption dominated by oil and renewable energy 
sources, but the gas contribution increased rapidly-
Gross inland energy consumption was dominated by oil (48% of 
the total in 1998 from 55% in 1980). After oil, renewable energy 
sources, mainly biomass (83 Mtoe in 1998) and hydro (45 Mtoe in 
1998), came second in satisfying 28% of total demand in 1998 
against 30% in 1980. The natural gas contribution more than dou-
bled in the past fifteen years, representing 18%ofthetotalin 1998 
(11% in 1980). Solid fuels remained marginal with only 6% of the 
1998 total, two thirds of this consumption occurring in Brazil. 
There is also some use of nuclear energy in Argentina and Brazil 
but it represents less than 1% of the total in 1998. Since 1990, 
additional consumption of energy of about 123 Mtoe has been 
covered respectively by oil (49%), natural gas (26%), hydro (11%), 
solid fuels (8%) and biomass (5%). In 1997, natural gas became the 
second fuel in importance, just overtaking biomass. 
In the future gas consumption, which increased by 10% in 1997 
and another 6% in 1998, will continue to expand rapidly. Several 
2000 Annual Energy Review  iX LATIN AMERICA  PARTX 
pipelines connecting Argentina and Uruguay, Brazil and Chile 
were completed. In Argentina, now the largest regional producer 
just ahead of Venezuela, natural gas use has increased by more 
than 80% over the past decade. At the same time, the liberalisa-
tion of energy markets in South America as a whole has given 
Argentina an opportunity to supply growing gas demand in 
Brazil, Chile and Uruguay. In October 1998, the first Argentina to 
Uruguay natural gas pipeline was inaugurated. In Brazil total 
demand for natural gas grew by 10.7% in 1997 and 3.6% in 1998. 
With the first stage of the Bolivia to Brazil natural gas pipeline 
completed at the end of 1998, potential gas supply Increased 
significantly. There are also moves to bring LNG to Brazil. In 
November 1998, Petrobas and Royal Dutch formed a joint venture 
to develop a regasification plant near Recife, which will be South 
America's first LNG regasification terminal. 
The predominance of oil and the importance of hydro in the 
generation of electricity are two other striking features of the 
region as a whole. However, the energy systems of individual 
countries are quite distinct, with Argentina being one of the most 
gas-intensive countries in the world, while the energy systems of 
the poorest countries are still dominated by biomass. In the near 
future oil consumption growth will be concentrated in transpor-
tation and to a lesser extent in other end-use sectors, but a decli-
ne in the share of oil In gross inland consumption is expected. In 
Central and South America, the electricity sector currently relies 
heavily on hydro power, which accounted for about 8% of prima-
ry energy use. Because dependence on hydro resources in the 
region has led to problems in maintaining electricity supply 
during times of drought, fuel diversification is now being pursued. 
It will reinforce gas use in the region and, to a very limited extent, 
coal use. 
put over the next decade. Brazil has just recently become a mil-
lion barrel per day producer and has considerable production 
potential waiting to be tapped. Argentina and Colombia are 
expected to reach this level of production within five years. The oil 
sector in this region is benefiting from a more favourable climate 
for attracting foreign investment. In 1998, Argentina became the 
largest gas producer just ahead of Venezuela with a production of 
about 30 Mtoe in both countries. Development of natural gas pro-
duction and infrastructure has accelerated since the early 1990s, 
influenced both by privatisation of former state gas companies 
and increasing private foreign investment in pipelines. Brazil was 
mainly responsible for hydro and biomass production (56% and 
51% respectively of the region's production). Finally, several new 
low-cost coal producers, including Colombia and Venezuela, have 
entered the coal supply picture in recent years and are rapidly 
penetrating world coal markets. 
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Oil producers have significant potential for increasing output... 
Indigenous energy production has grown since 1980 on average 
by more than 3.4% per year, and was accelerating regularly to 
reach 4.7% in the 1990s even though growth was limited to 2.6% 
in 1998. Production was dominated by oil (58% of total In 1998) 
followed by natural gas (15%), biomass (14%), hydro and wind 
(8%), solid fuels (5%) and nuclear (less than 1%). In 1998 
Venezuela dominated oil (48%) production. Other major oil pro-
ducers were Brazil (16%), Argentina (14%) and Columbia (11%). 
Though Venezuelan production grew slowly since 1995 (+4.2%), 
stronger growth occurred in other big producers: Brazil (+40%), 
Colombia (+24%) and Argentina (+17%). Oil producers in Central 
and South America have significant potential for increasing out-
Latin America represented only 3.6% of world fossil fuel reserves... 
Latin America's oil reserves at end 1998 amounted to about 8.5% 
of world reserves, with a major part (6.9%) located in Venezuela, 
the only OPEC member in this region. If its extra-heavy deposits 
in the Orinoco belt are included in reserves, then its oil resources 
are comparable to those of Saudi Arabia. The reserves/production 
ratio reached 37.4 years, a little below the world average. Gas 
reserves represented only 4.3% of world reserves, more than 65% 
of these also being concentrated in Venezuela. Finally, coal 
reserves, mainly located in Colombia and Brazil, accounted for 
only 1.8% of world reserves. As a result of this, Latin America 
represented only 3.6% of total world fossil fuel reserves. 
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Hydro dominated electricity generation but development of natural 
gas accelerated... 
Electricity generation in the region grew steadily by 5.0% per year 
on average In the period 1980-1997. This sustained growth will 
continue in the near future given that currently roughly 30% of 
the population has no access to the grid and per capita electricity 
consumption for the region is roughly 26% of that in the 
European Union. For several decades, hydroelectric power has 
dominated electricity supply meeting 75% of total production in 
1997 (67% in 1980). Brazil supplied more than half of hydro pro-
duction. But a lack of suitable sites, long lead times, cost overruns, 
and concerns over displaced populations and environmental 
damage have all served to diminish the attractiveness of further 
hydropower investment. The reliability of hydroelectric power 
also became a growing concern during the drought years of the 
late 1990s. Thermal generation, 24% of the total in 1997, grew by 
1.6 % on average during the 1980s but by 5.2% on average since 
1990. Input needs are covered mainly by gas (39% in 1997) and oil 
(37%), followed by solid fuels (12%) and biomass (9%). Oil has 
been a significant fuel in electricity generation but its importance 
has been declining in favour of all other fuels, especially gas. The 
growing role of natural gas in electricity production was contin-
gent on the completion of several major pipeline operations lin-
king producing countries, such as Argentina and Bolivia, with 
consuming countries, such as Chile and Brazil. Once these pro-
jects are completed, a regional natural gas pipeline network will 
be operational in Latin America. 
Net Electricity Production by Source 
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Development of a continent-wide electricity market is on the way... 
In addition, a continent-wide market for electricity is also evolving 
in South America. Currently, Argentina, Brazil, Venezuela,Chile and 
Ecuador are completing a unified electricity transmission system. 
Uruguay, in an attempt to establish itself as a hub of regional elec-
tricity trade, is promoting a number of transmission and genera-
tion projects that will connect Argentina with Brazil through 
Uruguay. Foreign companies, such as Enron and National Grid, are 
playing a growing role in the development of the transmission 
network. A regional electricity grid is also evolving in Central 
America, although at a hesitant pace. In December 1995, the pre-
sidents of Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua 
and Panama endorsed a proposal to interconnect their grids in 
order to alleviate periodic power shortages, reduce operating 
costs, optimise regional use of hydroelectric power, create a com-
petitive market in the region and attract foreign investment. 
Privatisation and deregulation have created a major competitive 
arena... 
Latin America has been particularly active in attracting foreign 
investment which has had profound impacts on the landscape of 
its electric power industry. The need to attract foreign investment 
in order to expand and upgrade electricity infrastructure has ins-
pired a wave of privatisation. For many countries privatisation has 
become the only effective method of raising capital on favourable 
terms. High levels of past public sector borrowing have saddled 
many countries with large levels of debt. As a consequence, they 
have had little option but to sell state assets to reduce debt, gene-
rate revenue and raise investment capital. South America has also 
undergone a wave of energy deregulation and has turned into a 
major competitive arena for some of the world's largest multina-
tional energy companies. Although Chile was the first nation in 
the region to embark upon energy privatisation and deregulation, 
it was Argentina's move toward energy reform and privatisation, 
which occurred 10 years after Chile's, that precipitated a conti-
nent-wide sea change in energy policies and a massive inflow of 
foreign investment. In the mid-to late 1990s, the continent saw a 
virtual swallowing up of newly privatised South American energy 
companies, many by newly privatised and/or deregulated energy 
companies from abroad, in particular from the United Kingdom 
and United States. This first wave opened the door to cross-bor-
der investments by other European companies and by indigenous 
South American companies. Between 1990 and 1997, foreign 
investors channelled more than $45 billion into Latin American 
electricity investment; and, over the next few years, Latin America 
could surpass Asia as the largest target for foreign investment in 
electricity. 
Total generation capacity reached 161 GWe in 1997, of which 66% 
was hydro (56% in 1980), 33% thermal units (43% in 1980) and 1% 
nuclear. Since 1980, new commissioning has been shared bet-
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ween hydro for 62 GWe (74% of the total), thermal for 20 GWe and 
nuclear for 1 GWe. Many countries of Central and South America 
rely heavily on hydropower for electricity generation. In Brazil, 
87% of the installed capacity consists of hydropower. Hydro also 
accounted for 50% or more of the total installed capacity in Chile, 
Colombia, Paraguay, Peru and Venezuela. Thermal capacity was 
expanding ever more rapidly, increasing by more than 5GWe -
representing a 10% growth of the thermal installed capacity. By 
opening up markets to independent power producers (IPPs), and 
by freeing utilities through privatisation, market economics have 
boosted the rapid deployment of gas-fired power. 
the tertiary-domestic sector (-12.0%) while energy intensity in 
industry remained flat overall. It must be stressed that the contri-
bution of power generation declined slowly, from 10.8% of the 
total in 1980 to 9.7% in 1997. Energy intensity analysis by country 
reveals significant national differences within the region. 
Argentina and Brazil, amongst the more developed countries, 
were characterised by energy intensity around 370-400 toe/mil-
lion 1990^ comparable with some OECD countries. In contrast 
Venezuela, together with many Central American countries, has an 
energy intensity three to five times higher, in line with levels 
observed in developing countries. 
Refining capacity increasing slowly with utilisation rate close to the 
world average... 
In 1998, the refinery capacity (6.47 million barrelsa day or a 1.3% 
decrease over 1997) represented 8.1% of world capacity (9.3% in 
1980). Whereas about 2 million barrels day of refining capacity 
was closed in the first half of the 1980s, since 1985 the installed 
capacity has grown by about 1.0% per year on average. But the 
utilisation rate of the refineries (83% in 1998 from 75% in 1985) 
increased slower than the world average (84% in 1998 from 74% 
in 1985). 
COMPETITIVENESS 
Energy intensity peaked in 1997 pushed by transport... 
The energy intensity indicator for the region evolved differently 
in the period 1980-1997. It increased regularly by 0.6% per year 
on average over the period 1980-1990, decreased by 1.3% on ave-
rage between 1990 and 1994 but has rebounded since 1995, 
increasing successively by 1.5%, 2.6%, 0.5% and 3.1% between 
1995 and 1998, to peak at 510 toe/million 1990_, a little above the 
world average. This reflects contrasting economic conditions in 
the region since 1980. The economic recession in the early 1980s, 
through lower utilisation of industrial capacity, induced increasing 
energy intensity of industry. At the same time, development of 
services and improving standards of living accelerated energy 
consumption in the tertiary-domestic sector, although GDP 
remained flat. Between 1986 and 1990, the upturn in economic 
activity resulted in a reduction of industrial energy intensity due 
to the acceleration of investment despite the development of 
highly energy-intensive industries relocated from OECD coun-
tries. At the same time, the negative impact of the tertiary-domes-
tic sector continued, currently being reinforced by the transporta-
tion sector where motorization has accelerated. Finally, since 
1990, the increasing energy intensity of the transport sector 
(+8.7% since 1990) compensated largely for the gains observed in 
Energy consumption per capita, quite stable during the 1980s has 
increased since 1990 to jump by 4.1% in 1996, 3.6% in 1997 and 
2.8% in 1998. By sector, increasing trends appeared clearly since 
1990 in transport (+27% over the period 1990-1997) due to grea-
ter motorisation and in industry (+16%) as a consequence of 
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LATIN AMERICA : ENERGY INTENSITY 
toe/1990 MEUR 1980 1985 1990 1995 1996 1997 1998(1) 
COjIndicatore (1990=100) 
Latin America 
Argentina 
Brazil 
Colombia 
Venezuela 
468.7 
336.2 
349.8 
843.4 
1004.9 
482.6 
366.8 
370.2 
873.6 
1110.3 
496.6 
390.1 
372.4 
845.9 
1070.2 
479.4 
380.2 
365.3 
775.4 
1061.5 
491.9 
381.3 
371.9 
774.4 
1224.4 
494.5 
367.7 
383.9 
729.6 
1219.1 
509.7 
368.5 
403.9 
759.4 
1228.7 
(1) estimates 
increasing industrial production. The energy intensity of the ter­
tiary-domestic sector increased slowly and even experienced rela­
tive stability since 1995. Improving living standards and greater 
specific demand by commercial services were compensated by 
greater efficiencies induced by deregulated energy prices closer 
to international prices. Nevertheless, the per capita consumption 
in 1997 remained well below the European level with 40% for 
industry, 32% for transport and only 24% for the tertiary and 
domestic sector. 
ENVIRONMENT 
CO2 emissions increased by 46% since 1990... 
In broad terms, CO2 emissions have been rising continuously 
since 1980 (867 million tonnes of C02 in 1998, compared to 596 
million tonnes in 1990,529 million tonnes in 1985 and 538 million 
tonnes in 1980). Major contributors were Brazil (33% of the total 
in 1997), Venezuela (16%) and Argentina (15%). Whereas C02 
emissions increased annually by 1.0% on average during the 
1980s, growth accelerated significantly to reach 4.8% per year on 
average after 1990 due to the fact that fossil fuels covered 83% of 
incremental energy consumption. C02 emissions increased dra­
matically in 1997 and 1998, by 6.7% and 7.0% respectively. Other 
indicators reinforced this evolution, quite disturbing in the post-
Kyoto context. Carbon intensity started to increase since the early 
1990s with the greater contribution of fossil fuels, especially gas 
but also oil and coal, in satisfying total energy needs of the region. 
C02 emissions per capita decreased by 1.0% per year during the 
1980s but increased by 4.8% since 1990 and this growth was acce­
lerating. C02 intensity per unit of GDP, quite stable during the 
1980s, grew by about 1.1% per year on average since 1992. 
Carbon Intensity 
(tnofCOj/toe) 
CO, per Capita 
(tn of CO,/Inhabitant) 
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(tnofCO,/1990MECU) 
CO, Production 
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Electricity 
production 
I Industry 
Tertiary-Domestic 
Transport 
accounted for about 25%, decreasing slowly since 1980 (27%). 
The tertiary-domestic sector was quite stable at about 14%, the 
same share as the electricity generation sector. Since 1990, about 
42% of incremental C02 emissions have arisen from the transpor­
tation sector, 23% from industry, 14% from the energy branch 
(hydrocarbon production and transformation), 11% from the 
power sector and 9% from the tertiary-domestic sector. Excepting 
some switches between transport and industry, in favour of trans­
port, the structure of emissions by sector has remained quite 
stable since 1985. 
Looking at C02 emissions by sector at a regional level, the largest 
sector by far is transport. It easily occupied first place with about 
37% of total emissions in 1998 against 36% in 1980. Industry 
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GLOBAL MARKETS 
Net exports, mainly oil, have more than doubled since 1990... 
Over the whole period, Latin America was increasingly a net 
exporter of energy. Net exports increased from 51 Mtoe in 1990 
to 118 Mtoe in 1997, more than doubling. Oil accounted for 95% 
of total exports in 1997 (112 Mtoe from 51 Mtoe in 1990 and only 
28 Mtoe In 1980), of which three quarters consisted of crude oil 
and one quarter refined products. Since 1980 crude exports have 
multiplied by four, although exports of refined products have hal-
ved. In 1998, first indicative numbers demonstrated a contraction 
of 7.5% in total exports, mainly concentrated on oil. In fact, as part 
of a co-ordinated effort by major oil producers to prop up world 
oil prices since early 1998, Venezuela has agreed to production 
cuts totalling more than 500,000 bbl/d over the year. In 1998, net 
oil exports of Venezuela, one of the founders of OPEC, represented 
more than the net total oil exports of the region, with Argentina 
and Colombia also increasing their contributions since the early 
1990s. Oil exports are oriented towards the United States (84% of 
the total), Western Europe being the second market with only 8% 
in 1998. Bitor, a subsidiary of Petróleos de Venezuela, controlled 
the processing, shipping and marketing of Orimulsion (a mix of 
70% natural bitumen and 30% water emulsifiers) as a boiler fuel, 
mainly for countries planning to switch from oil. As of late 1998, 
several power plants in Europe (Denmark, Italy and Lithuania), 
Japan, China and Canada burned Orimulsion. Bitor now operates 
one Orimulsion plant with a capacity of 5.2 million tonnes per 
year, and hopes to produce 20 million tonnes per year by 2006. All 
this production is intended for export. Despite the limited pro-
duction of solid fuels, the region became a net exporter in 1990, 
due to the efforts made by Columbia to develop its reserves. But 
net regional exports remained limited because Brazil absorbed a 
large part of the coal available on the regional market. 
LATIN AMERICA : NET OIL IMPORTS 
Mtoe  1980 1985 1990 1995 1996 1997 1998(1) 
Latin America 
Argentina 
Brazil 
Colombia 
Venezuela 
-27.7 
1.3 
44.6 
1.3 
-98.2 
-43.2 
-3.7 
23.7 
-0.7 
-71.7 
-50.8 
-4.8 
30.9 
-11.5 
-86.2 
-104.7 
-14.4 
35.9 
-17.0 
-134.4 
-102.3 
-18.1 
41.2 
-18.5 
-135.4 
-111.8 
-20.1 
42.6 
-19.4 
-144.8 
-106.3 
-19.4 
37.3 
-23.4 
-136.1 
(1) estimates 
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LATIN AMERICA : SUMMARY ENERGY BALANCE 
Mtoe  1980 1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
CO2 Emissions in Mt of CO2 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
320.3 
6.2 
193.9 
32.8 
0.6 
17.3 
0.4 
69.0 
-22.7 
5.1 
-27.7 
31.2 
-58.9 
0.0 
-0.1 
289.1 
11.0 
158.1 
32.8 
87.2 
300.5 
2.3 
201.0 
97.1 
77.4 
0.4 
43.4 
33.6 
44.3 
31.6 
2.3 
18.7 
8.2 
0.4 
1.9 
26.4 
12.3 
221.5 
7.4 
109.6 
15.9 
21.6 
0.0 
67.1 
538.4 
290.42 
98.1 
468.7 
1.00 
1035 
1.9 
-7.7 
351.6 
10.5 
192.0 
43.4 
2.4 
24.6 
0.8 
77.9 
-38.6 
5.0 
-43.2 
-6.5 
-36.8 
-0.1 
-0.3 
303.5 
15.7 
139.0 
43.3 
105.4 
395.9 
9.1 
285.9 
100.9 
106.9 
1.7 
62.5 
42.7 
42.3 
31.7 
3.1 
13.3 
11.9 
0.8 
2.6 
27.4 
18.5 
234.3 
10.8 
100.1 
20.1 
28.0 
0.0 
75.3 
528.7 
321.55 
100.0 
482.6 
0.94 
1231 
1.6 
-12.4 
404.2 
18.3 
222.7 
52.3 
2.5 
31.2 
0.9 
76.3 
-51.4 
-0.6 
-50.8 
-14.3 
-36.5 
-0.2 
0.2 
340.2 
17.2 
159.9 
52.1 
111.0 
486.0 
9.5 
362.3 
114.2 
129.5 
1.7 
85.2 
42.6 
42.9 
34.6 
4.1 
13.9 
13.1 
0.9 
2.7 
28.4 
22.1 
255.0 
11.8 
113.7 
21.9 
34.0 
0.0 
73.6 
596.1 
353.11 
109.0 
496.6 
0.96 
1376 
1.7 
-14.8 
540.0 
24.4 
317.1 
72.1 
2.6 
42.0 
1.3 
80.4 
-106.3 
-3.6 
-102.3 
-79.3 
-23.0 
0.0 
-0.3 
421.1 
20.2 
202.8 
72.1 
126.0 
656.5 
9.9 
488.2 
158.4 
152.6 
1.7 
102.2 
48.8 
49.1 
43.2 
4.9 
15.8 
17.7 
1.3 
3.5 
31.5 
27.1 
311.5 
14.4 
145.2 
29.8 
45.1 
0.0 
77.0 
760.8 
390.48 
136.1 
491.9 
1.08 
1681 
1.9 
-24.8 
566.9 
26.4 
330.4 
79.9 
2.9 
44.3 
1.3 
81.8 
-118.2 
-5.8 
-111.8 
-86.5 
-25.3 
-0.6 
0.0 
443.2 
20.9 
212.8 
79.3 
130.3 
688.3 
11.1 
514.7 
162.5 
161.0 
1.7 
105.5 
53.8 
48.8 
44.4 
5.5 
16.3 
17.4 
1.3 
3.9 
31.4 
28.7 
326.6 
15.0 
153.1 
33.0 
47.6 
0.0 
77.9 
809.9 
396.73 
142.6 
494.5 
1.12 
1735 
2.0 
-26.2 
581.7 
29.0 
336.3 
84.6 
2.8 
45.2 
1.3 
82.6 
-109.3 
-2.4 
-106.3 
na 
na 
-0.6 
0.0 
463.0 
26.5 
220.5 
84.0 
131.9 
na 
na 
na 
na 
n a 
na 
na 
na 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
866.9 
403.12 
144.4 
509.7 
1.15 
na 
2.2 
-23.2 
1.9% 
11.2% 
-0.2% 
5.8% 
31.3% 
7.3% 
14.2% 
2.4% 
11.2% 
-0.3% 
9.3% 
-
-9.0% 
30.0% 
21.5% 
1.0% 
7.5% 
-2.5% 
5.7% 
3.9% 
5.7% 
31.3% 
7.3% 
0.8% 
6.7% 
35.3% 
7.6% 
4.9% 
-0.9% 
0.0% 
6.0% 
-6.6% 
7.6% 
14.2% 
6.0% 
0.7% 
8.4% 
1.1% 
7.8% 
-1.8% 
4.8% 
5.4% 
-
2.3% 
-0.4% 
2.1% 
0.4% 
0.6% 
-1.1% 
3.5% 
-2.4% 
10.1% 
2.8% 
11.6% 
3.0% 
3.8% 
0.8% 
4.8% 
1.2% 
-0.4% 
5.9% 
-
3.3% 
17.3% 
-0.2% 
34.7% 
-
2.3% 
1.7% 
2.8% 
3.7% 
1.1% 
4.2% 
0.8% 
4.8% 
2.5% 
3.9% 
0.0% 
6.4% 
0.0% 
0.3% 
1.8% 
5.7% 
0.8% 
1.9% 
1.2% 
1.1% 
0.7% 
3.6% 
1.7% 
1.7% 
2.6% 
1.7% 
4.0% 
-
-0.4% 
2.4% 
1.9% 
1.7% 
0.6% 
0.4% 
2.3% 
0.5% 
3.7% 
4.9% 
5.0% 
6.1% 
5.5% 
0.6% 
5.1% 
6.4% 
0.9% 
12.9% 
35.0% 
12.4% 
33.0% 
-7.4% 
-42.9% 
-
3.6% 
2.7% 
4.0% 
5.6% 
2.1% 
5.1% 
0.6% 
5.1% 
5.6% 
2.8% 
0.0% 
3.1% 
2.3% 
2.3% 
3.8% 
2.9% 
2.2% 
5.2% 
6.4% 
4.4% 
1.8% 
3.4% 
3.4% 
3.4% 
4.2% 
5.3% 
4.8% 
-
0.7% 
4.2% 
1.7% 
3.8% 
-0.2% 
1.9% 
3.4% 
24% 
9.0% 
5.0% 
8.0% 
4.2% 
10.8% 
11.9% 
5.5% 
0.5% 
1.7% 
11.2% 
60.9% 
9.2% 
9.1% 
9.6% 
7087.5% 
-
5.3% 
3.6% 
4.9% 
10.0% 
3.4% 
4.8% 
11.9% 
5.4% 
2.6% 
5.5% 
0.0% 
3.3% 
10.2% 
-0.6% 
2.8% 
12.8% 
2.8% 
-1.8% 
0.5% 
12.3% 
-0.2% 
6.1% 
4.9% 
4.2% 
5.4% 
10.7% 
5.6% 
-
1.3% 
6.5% 
1.6% 
4.7% 
0.5% 
3.6% 
3.2% 
4.8% 
5.6% 
2.6% 
9.7% 
1.8% 
5.8% 
-1.9% 
2.1% 
0.0% 
1.0% 
-7.5% 
-58.3% 
-4.9% 
na 
na 
-3.1% 
0.0% 
4.4% 
26.9% 
3.6% 
5.9% 
1.3% 
na 
na 
na 
n a 
na 
na 
n a 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
n a 
7.0% 
1.6% 
1.3% 
3.1% 
2.8% 
na 
5.3% 
-11.6% 
(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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LATIN AMERICA : MAIN INDICATORS 
1980  1985  1990  1995  1996  1997 85/80 90/85 96/90 97/96 
Gross Inland Consumption (Mtoe) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Energy Intensity (toe/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Industry 
Transport 
Tertiary-Domestic 
Energy per Capita (Kgoe/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
Electricity Share (%) 
Final Energy Consumption 
Industry 
Transport 
Tertiary-Domestic 
Total Renewable Consumption (Mtoe) 
Hydro 
Biomass 
Other 
Renewable intensity (toe/1990MEUR) 
Renewable per capita (Kgoe/inhabitant) 
C02 Emissions (Mt of C02) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
Carbon Intensity (tn of C02/toe) 
Public Power Generation 
Public Thermal Power Generation 
Autoprod. Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
C02 per Capita (kg of C02/inhabitant) 
Industry 
Transport 
Tertiary-Domestic 
C02 per unit of GDP (tn of C02/1990 MEUR) 
Public Thermal Power Generation 
Autoprod.Thermal Power Generation 
Energy Branch 
Industry 
Transport 
Tertiary-Domestic 
289.1 
22.6 
8.6 
17.1 
213.2 
78.5 
62.7 
71.9 
468.7 
36.6 
14.0 
127.3 
101.7 
116.6 
995 
270 
216 
248 
10.1% 
14.3% 
0.2% 
14.2% 
86.7 
17.3 
69.0 
0.4 
140.6 
298.6 
538.4 
67.4 
19.9 
45.8 
142.9 
192.2 
70.2 
1.9 
1.7 
3.0 
2.2 
2.3 
2.7 
1.8 
3.1 
1.0 
1854 
492 
662 
242 
873 
109 
32 
74 
232 
312 
114 
303.5 
21.8 
9.0 
17.7 
220.5 
84.0 
62.1 
74.4 
482.6 
34.7 
14.3 
133.6 
98.7 
118.3 
944 
261 
193 
231 
12.7% 
17.4% 
0.2% 
17.8% 
103.3 
24.6 
77.9 
0.8 
164.2 
321.2 
528.7 
63.7 
19.1 
45.7 
133.1 
190.1 
77.1 
1.7 
1.3 
2.9 
2.0 
2.1 
2.6 
1.6 
3.1 
1.0 
1644 
414 
591 
240 
841 
101 
30 
73 
212 
302 
123 
340.2 
24.5 
9.2 
20.9 
241.2 
91.3 
68.6 
81.2 
496.6 
35.8 
13.4 
133.3 
100.2 
118.6 
963 
259 
194 
230 
14.1% 
18.3% 
0.3% 
21.1% 
108.4 
31.2 
76.3 
0.9 
158.2 
306.9 
596.1 
72.0 
19.5 
54.2 
145.8 
209.9 
94.6 
1.8 
1.2 
2.9 
2.0 
2.1 
2.6 
1.6 
3.1 
1.2 
1688 
413 
595 
268 
870 
105 
28 
79 
213 
306 
138 
397.7 
28.9 
10.1 
24.3 
287.6 
108.9 
87.5 
91.2 
479.4 
34.9 
12.2 
131.3 
105.5 
110.0 
1035 
283 
228 
237 
14.9% 
18.2% 
0.2% 
25.2% 
121.6 
40.1 
80.2 
1.2 
146.5 
316.3 
718.4 
84.3 
20.9 
61.9 
176.5 
267.4 
107.4 
1.8 
1.2 
2.9 
1.9 
2.1 
2.5 
1.6 
3.1 
1.2 
1870 
459 
696 
280 
866 
102 
25 
75 
213 
322 
130 
421.1 
31.1 
10.9 
27.9 
298.1 
112.4 
91.8 
93.8 
491.9 
36.3 
12.7 
131.3 
107.3 
109.6 
1078 
288 
235 
240 
15.1% 
18.2% 
0.2% 
26.0% 
123.7 
42.0 
80.4 
1.3 
144.5 
316.8 
760.8 
90.5 
21.7 
71.2 
186.2 
280.7 
110.4 
1.8 
1.2 
2.9 
1.9 
2.0 
2.6 
1.7 
3.1 
1.2 
1948 
477 
719 
283 
889 
106 
25 
83 
218 
328 
129 
443.2 
31.9 
11.2 
32.5 
311.9 
119.4 
97.6 
94.9 
494.5 
35.6 
12.5 
133.3 
108.9 
105.9 
1117 
301 
246 
239 
15.2% 
18.1% 
0.3% 
27.0% 
127.4 
44.3 
81.8 
1.3 
142.1 
321.0 
809.9 
93.8 
21.5 
82.8 
199.6 
298.1 
114.1 
1.8 
1.2 
2.9 
1.8 
1.9 
2.5 
1.7 
3.1 
1.2 
2041 
503 
751 
288 
904 
105 
24 
92 
223 
333 
127 
1.0% 
-0.7% 
0.9% 
0.7% 
0.7% 
1.4% 
-0.2% 
0.7% 
0.6% 
-1.0% 
0.5% 
1.0% 
-0.6% 
0.3% 
-1.1% 
-0.7% 
-2.2% 
-1.4% 
4.7% 
4.0% 
6.1% 
4.6% 
3.6% 
7.3% 
2.4% 
14.2% 
3.2% 
1.5% 
-0.4% 
-1.1% 
-0.8% 
0.0% 
-1.4% 
-0.2% 
1.9% 
-1.3% 
-4.9% 
-0.5% 
-1.8% 
-1.6% 
-0.7% 
-2.7% 
0.0% 
1.2% 
-2.4% 
-3.4% 
-2.2% 
-0.2% 
-0.7% 
-1.5% 
-1.2% 
-0.4% 
-1.8% 
-0.6% 
1.5% 
Annual % 
2.3% 
2.4% 
0.4% 
3.4% 
1.8% 
1.7% 
2.0% 
1.8% 
0.6% 
0.6% 
-1.3% 
0.0% 
0.3% 
0.0% 
0.4% 
-0.2% 
0.1% 
-0.1% 
2.1% 
1.0% 
2.5% 
3.4% 
1.0% 
4.8% 
-0.4% 
1.2% 
-0.7% 
-0.9% 
2.4% 
2.5% 
0.4% 
3.5% 
1.8% 
2.0% 
4.2% 
0.1% 
-1.1% 
0.1% 
0.0% 
0.0% 
0.1% 
0.2% 
0.0% 
2.4% 
0.5% 
0.0% 
0.1% 
2.3% 
0.7% 
0.7% 
-1.3% 
1.7% 
0.1% 
0.3% 
2.4% 
Change 
3.6% 
4.0% 
2.8% 
4.9% 
3.6% 
3.5% 
5.0% 
2.4% 
-0.2% 
0.2% 
-0.9% 
-0.3% 
1.2% 
-1.3% 
1.9% 
1.8% 
3.2% 
0.7% 
1.2% 
-0.1% 
-6.0% 
3.6% 
2.2% 
5.1% 
0.9% 
6.9% 
-1.5% 
0.5% 
4.2% 
3.9% 
1.8% 
4.6% 
4.2% 
5.0% 
2.6% 
0.5% 
-0.6% 
-0.1% 
-1.0% 
-0.9% 
-0.3% 
0.6% 
0.0% 
0.2% 
2.4% 
2.4% 
3.2% 
0.9% 
0.4% 
0.1% 
-1.9% 
0.8% 
0.4% 
1.1% 
-1.1% 
5.3% 
2.7% 
3.4% 
16.6% 
4.7% 
6.3% 
6.3% 
1.1% 
0.5% 
-2.0% 
-1.2% 
1.5% 
1.5% 
-3.4% 
3.6% 
4.6% 
4.6% 
-0.4% 
0.9% 
-0.5% 
37.3% 
3.9% 
3.0% 
5.4% 
1.7% 
1.8% 
-1.7% 
1.3% 
6.5% 
3.6% 
-1.1% 
16.3% 
7.2% 
6.2% 
3.3% 
1.1% 
-0.9% 
0.9% 
-3.9% 
-4.3% 
-0.3% 
0.9% 
-0.1% 
2.1% 
4.8% 
5.5% 
4.5% 
1.7% 
1.7% 
-1.1% 
-5.5% 
11.1% 
2.4% 
1.4% 
-1.4% 
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BRAZIL : SUMMARY ENERGY BALANCE 
Mtoe 1980  1985  1990  1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydro & Wind 
Geothermal 
Other 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
Electricity Generation in TWh 
Nuclear 
Hydro & wind 
Thermal 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
Average Load Factor in % 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
Non-Energy Uses 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
C02 Emissions in Mt of C02 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
62.1 
2.5 
9.3 
1.0 
0.0 
11.1 
0.0 
38.2 
48.3 
3.7 
44.6 
43.4 
1.2 
0.0 
0.0 
109.6 
5.8 
53.5 
1.0 
49.3 
139.4 
0.0 
128.9 
10.5 
33.3 
0.0 
27.5 
5.8 
47.8 
2.6 
0.8 
1.3 
0.0 
0.0 
0.5 
35.1 
6.7 
95.7 
4.1 
43.1 
0.6 
10.2 
0.0 
37.7 
164.3 
121.67 
94.7 
349.8 
0.90 
1146 
1.4 
43.3 
95.2 
3.5 
28.6 
2.2 
0.9 
15.3 
0.0 
44.7 
29.8 
5.9 
23.7 
27.4 
-3.7 
0.0 
0.2 
122.4 
9.9 
49.2 
2.2 
61.1 
193.7 
3.4 
178.4 
11.9 
44.1 
0.7 
37.1 
6.4 
50.1 
3.1 
1.2 
1.0 
0.0 
0.0 
0.9 
33.3 
12.3 
102.1 
7.1 
35.6 
1.2 
14.4 
0.0 
43.9 
156.8 
135.22 
100.0 
370.2 
0.91 
1432 
1.2 
23.8 
99.1 
1.9 
35.2 
3.3 
0.6 
17.8 
0.0 
40.4 
41.0 
7.9 
30.9 
31.0 
-0.1 
0.0 
2.3 
136.0 
9.4 
62.3 
3.3 
61.0 
222.8 
2.2 
206.7 
13.9 
53.1 
0.7 
45.6 
6.8 
47.9 
3.5 
1.1 
1.3 
0.1 
0.0 
1.1 
34.2 
14.9 
109.6 
7.4 
43.2 
1.6 
18.1 
0.0 
39.3 
187.9 
147.94 
110.5 
372.4 
0.92 
1506 
1.3 
29.8 
112.3 
1.9 
42.9 
4.8 
0.6 
22.9 
0.0 
39.3 
55.0 
10.7 
41.2 
31.1 
10.1 
0.0 
3.1 
163.0 
12.2 
80.1 
4.8 
65.9 
290.5 
2.4 
265.8 
22.3 
60.8 
0.7 
53.1 
7.0 
54.6 
5.4 
1.4 
2.3 
0.2 
0.0 
1.5 
35.2 
16.9 
132.0 
10.0 
58.4 
2.7 
23.1 
0.0 
37.8 
254.7 
161.51 
132.5 
371.9 
1.01 
1798 
1.6 
33.4 
120.2 
2.2 
46.0 
5.3 
0.8 
24.0 
0.0 
42.0 
56.4 
10.2 
42.6 
32.0 
10.6 
0.0 
3.5 
173.6 
12.3 
85.7 
5.3 
70.3 
307.3 
3.2 
279.1 
25.1 
62.1 
0.7 
54.1 
7.4 
56.4 
6.2 
1.6 
2.5 
0.3 
0.0 
1.8 
34.8 
18.1 
139.9 
10.1 
61.9 
3.1 
24.5 
0.0 
40.2 
270.0 
163.69 
136.7 
383.9 
1.06 
1877 
1.6 
32.1 
129.2 
2.3 
53.0 
5.6 
0.9 
25.1 
0.0 
42.4 
55.6 
15.3 
37.3 
na 
na 
-0.1 
3.0 
182.8 
17.6 
88.4 
5.5 
71.3 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
165.90 
136.9 
403.9 
1.10 
na 
na 
29.9 
8.9% 
7.1% 
25.1% 
17.4% 
-
6.7% 
-
3.2% 
-9.2% 
10.2% 
-11.9% 
-8.8% 
-
-
-
2.2% 
11.1% 
-1.7% 
17.4% 
4.4% 
6.8% 
-
6.7% 
2.6% 
5.8% 
-
6.1% 
2.0% 
1.0% 
3.7% 
8.8% 
-4.7% 
-
-
12.0% 
-1.0% 
13.1% 
1.3% 
11.3% 
-3.7% 
15.9% 
7.1% 
-
3.1% 
-0.9% 
2.1% 
1.1% 
1.1% 
0.1% 
4.6% 
-3.0% 
-11.3% 
0.8% 
-11.5% 
4.2% 
8.3% 
-7.9% 
3.0% 
-
-2.0% 
6.6% 
5.7% 
5.4% 
2.5% 
-49.8% 
-
69.1% 
2.1% 
-0.9% 
4.8% 
8.3% 
0.0% 
2.8% 
-7.9% 
3.0% 
3.1% 
3.8% 
0.0% 
4.2% 
1.4% 
-0.9% 
2.5% 
-2.4% 
4.4% 
-
-
4.8% 
0.5% 
3.9% 
1.4% 
0.9% 
3.9% 
5.5% 
4.7% 
-
-2.2% 
3.7% 
1.8% 
2.0% 
0.1% 
0.3% 
1.0% 
1.8% 
4.6% 
2.1% 
-0.2% 
3.4% 
6.2% 
1.4% 
4.3% 
-
-0.5% 
5.0% 
5.2% 
4.9% 
0.0% 
-
-
5.5% 
3.1% 
4.4% 
4.3% 
6.2% 
1.3% 
4.5% 
1.4% 
4.3% 
8.2% 
2.3% 
0.0% 
2.6% 
0.5% 
2.2% 
7.7% 
4.7% 
10.7% 
20.6% 
-
5.3% 
0.5% 
2.1% 
3.2% 
5.3% 
5.2% 
8.9% 
4.1% 
-
-0.6% 
5.2% 
1.5% 
3.1% 
0.0% 
1.6% 
3.0% 
3.7% 
2.0% 
7.0% 
16.6% 
7.1% 
10.7% 
30.5% 
5.0% 
-
6.9% 
2.5% 
-4.1% 
3.5% 
3.2% 
4.6% 
-
10.7% 
6.5% 
1.2% 
6.9% 
10.7% 
6.7% 
5.8% 
30.5% 
5.0% 
12.6% 
2.3% 
0.0% 
2.0% 
4.4% 
3.4% 
13.9% 
14.5% 
9.6% 
11.0% 
-
20.5% 
-1.2% 
7.1% 
5.9% 
0.5% 
6.0% 
15.6% 
6.2% 
-
6.4% 
6.0% 
1.3% 
3.2% 
3.2% 
5.1% 
4.4% 
4.6% 
-4.0% 
7.4% 
6.4% 
15.3% 
5.3% 
3.3% 
4.5% 
-
1.0% 
-1.4% 
49.9% 
-12.6% 
n a 
11,1 
-
-12.6% 
5.3% 
43.2% 
3.1% 
3.6% 
1.5% 
na 
n a 
n a 
n a 
na 
na 
na 
na 
n a 
n a 
n a 
na 
na 
n a 
na 
n a 
na 
na 
na 
n a 
n a 
na 
na 
na 
na 
1.4% 
0.1% 
5.2% 
3.9% 
n a 
na 
-6.8% 
(1 ) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources. 
(2) Estimates. 
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VENEZUELA : SUMMARY ENERGY BALANCE 
Mtoe  1980  1985 1990 1996 1997 1998(2) 85/80 90/85 96/90 97/96 98/97 
Annual % Change 
Primary Production 
Solids 
Oil 
Natural gas 
Nuclear 
Hydros Wind 
Geothermal 
Other 
133.3 
0.0 
116.8 
14.8 
0.0 
1.3 
0.0 
0.4 
111.7 
0.0 
91.0 
18.3 
0.0 
1.9 
0.0 
0.5 
131.0 
1.3 
105.8 
20.2 
0.0 
3.2 
0.0 
0.5 
194.0 
2.1 
160.4 
26.3 
0.0 
4.6 
0.0 
0.5 
204.0 
3.4 
166.1 
29.0 
0.0 
4.9 
0.0 
0.5 
199.1 
4.4 
160.8 
28.9 
0.0 
4.6 
0.0 
0.5 
-3.5% 3.2% 
0.0% 120.2% 
-4.9% 
4.3% 
3.11 
2.0° 
9.2% 10.3% 
5.2%  3.4% 
6.8% 
8.1% 
7.2% 
4.5% 
6.5% 
0.2% 
5.1% 
59.2% 
3.6% 
10.2% 
6.1% 
-2.4% 
29.4% 
-3.2% 
-0.3% 
-7.2% 
0.0% -0.4% 
Net Imports 
Solids 
Oil 
Crude oil 
Oil products 
Natural gas 
Electricity 
-98.1 
0.1 
-98.2 
-69.6 
-28.6 
0.0 
0.0 
-71.6 
0.1 
-71.7 
-45.0 
-26.8 
0.0 
0.0 
-87.3 
-1.1 
-86.2 
-54.8 
-31.4 
0.0 
0.0 
-137.4 
-1.9 
-135.4 
-98.7 
-36.7 
0.0 
0.0 
-147.9 
-3.2 
-144.8 
-106.0 
-38.7 
0.0 
0.0 
-140.2 
-4.2 
-136.1 
na 
na 
0.0 
0.0 
-6.1% 
3.4% 
-6.1% 
-8.4% 
-1.3% 
100.0% 
3.7% 
4.0% 
3.2% 
7.9% 
9.5% 
7.8% 
10.3% 
2.7% 
7.1% 
62.5% 
6.9% 
7.4% 
5.4% 
-100.0% 
-5.2% 
31.8% 
-6.0% 
na 
na 
Gross Inland Consumption 
Solids 
Oil 
Natural gas 
Other (1) 
35.4 
0.1 
18.8 
14.8 
1.6 
37.3 
0.2 
16.4 
18.3 
2.4 
40.9 
0.2 
16.8 
20.2 
3.7 
55.0 
0.2 
23.3 
26.3 
5.2 
57.5 
0.3 
22.9 
29.0 
5.5 
57.6 
0.3 
23.4 
28.9 
5.1 
1.1% 
2.8% 
-2.7% 
4.3% 
1.8% 
5.9% 
0.4% 
2.0% 
9.1% 
5.1% 
-1.3% 
5.7% 
4.5% 
5.6% 
4.7% 
27.7% 
-2.0% 
10.2% 
5.8% 
0.1% 
0.0% 
2.2% 
-0.3% 
-6.9% 
Electricity Generation in TWh 
Nuclear 
Hydro& wind 
Thermal 
36.9 
0.0 
14.6 
22.3 
49.0 
0.0 
22.6 
26.3 
59.3 
0.0 
37.0 
22.3 
75.4 
0.0 
53.8 
21.5 
74.9 
0.0 
57.2 
17.7 
na 
na 
na 
na 
5.9% 3.9% 
9.2% 10.3% 
3.4% -3.2% 
4.1%  -0.7% 
6.5% 6.1% 
-0.6% -17.7% 
na 
na 
na 
na 
Generation Capacity in GWe 
Nuclear 
Hydro & wind 
Thermal 
8.5 
0.0 
2.7 
5.8 
15.5 
0.0 
5.0 
10.5 
18.5 
0.0 
10.0 
8.5 
21.5 
0.0 
12.2 
9.3 
23.3 
0.0 
14.0 
9.3 
na 
na 
na 
na 
12.9%  2.5%  1.2% 
12.9% 15.0% 3.4% 14.5% 
12.8% -4.2% 1.5% 0.0% 
na 
na 
iia 
na 
Average Load Factor in %  49.7  36.0  36.6  40.0  36.7  -6.2% 0.3% 1.5% -8.2% 
Fuel Inputs for Thermal Power Generation 
Solids 
Oil 
Gas 
Geothermal 
Other 
Average Thermal Efficiency in % 
7.6 
0.0 
3.7 
3.9 
0.0 
0.0 
25.3 
8.6 
0.0 
2.7 
5.9 
0.0 
0.0 
26.4 
7.0 
0.0 
1.9 
5.1 
0.0 
0.0 
27.6 
6.5 
0.0 
0.8 
5.7 
0.0 
0.0 
28.6 
5.4 
0.0 
0.9 
4.5 
0.0 
0.0 
28.3 
na 
na 
na 
na 
na 
na 
na 
2.5% 
-
-6.2% 
8.7% 
-
-
0.9% 
-4.1% 
-
-6.6% 
-3.0% 
-
-
0.9% 
-1.2% 
-
-13.7% 
2.0% 
_ 
_ 
0.6% 
-16.7% 
. 
8.3% 
-20.2% 
_ 
_ 
-1.2% 
na 
na 
na 
na 
na 
na 
n a 
Non-Energy Uses  1.2  1.1  1.4  1.4  1.4  -0.3%  3.8%  0.6% 0.1° 
Total Final Energy Demand 
Solids 
Oil 
Gas 
Electricity 
Heat 
Other 
22.9 
0.1 
11.4 
8.4 
2.6 
0.0 
0.4 
25.4 
0.2 
12.4 
9.1 
3.3 
0.0 
0.5 
26.0 
0.2 
13.1 
8.3 
3.9 
0.0 
0.5 
32.0 
0.2 
16.2 
10.3 
4.8 
0.0 
0.5 
35.0 
0.3 
18.2 
11.1 
4.9 
0.0 
0.5 
na 
na 
na 
na 
na 
na 
na 
2.0% 
2.8% 
1.6% 
1.6% 
4.7% 
-
5.2% 
0.5% 
5.9% 
1.2% 
-1.6% 
3.0% 
-
3.4% 
3.5% 
-1.3% 
3.6% 
3.6% 
3.6% 
-
0.2% 
9.3% 
27.7% 
12.8% 
7.4% 
1.7% 
_ 
0.0% 
na 
na 
na 
na 
na 
na 
na 
C02 Emissions in Mt of C02  97.6  95.7  119.8  133.7  -0.4%  3.8% 11.6% 
Indicators 
Population (Million) 
GDP (index 1985=100) 
Gross Ini Cons./GDP (toe/1990 MEUR) 
Gross Ini Cons./Capita (toe/inhabitant) 
Electricity Generated/Capita (kWh/inhabitant) 
C02 Emissions/Capita (t of C02/inhabitant) 
Import Dependency % 
15.09 
104.8 
1004.9 
2.34 
2442 
5.9 
-272.8 
17.14 
100.0 
1110.3 
2.18 
2858 
5.7 
-189.2 
19.50 
113.6 
1070.2 
2.09 
3041 
4.9 
-209.7 
22.31 
133.6 
1224.4 
2.46 
3378 
5.4 
-247.1 
22.78 
140.5 
1219.1 
2.53 
3287 
5.9 
-254.3 
23.26 
145.8 
1228.7 
2.48 
na 
na 
-239.4 
2.6% 
-0.9% 
2.0% 
-1.5% 
3.2% 
-0.6% 
-7.1% 
2.6% 
2.6% 
-0.7% 
-0.8% 
1.3% 
-2.9% 
2.1% 
2.3% 
2.7% 
2.3% 
2.7% 
1.8% 
1.5% 
2.8% 
2.1% 
5.1% 
-0.4% 
2.5% 
-2.7% 
9.3% 
2.9% 
2.1% 
3.8% 
0.8% 
-2.0% 
na 
na 
-5.9% 
(1) Includes nuclear, hydro and wind.net imports of electricity, and other energy sources. 
(2) Estimates. 
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